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STORAGE BATTERY FOR GOLDFIELD MINES 


The Goldfield Consolidated Mines Company of 
Goldfield, Nevada, has had some unique problems to 
deal with in the handling of their power demands, due 
to isolated location, peculiar conditions of load and 
a number of other interesting factors to contend with. 

Since the formation of the Goldfield Consolidated 
Mines Company, which took over the holdings and 





Fig. 1. Battery Room 


workings of a number of smaller companies at Gold- 
field, Nevada, it has been the aim of the management 
to make use of the most improved methods of mining 
and milling. The new “million dollar,” 100 stamp, cy- 
anide mill with electric drive throughout, has a record 
for economical production that is truly remarkable, 
considering its location in what is practically a desert 
country. Scarcity of water, as well as the high cost 
of fuel, make the use of water power from the distant 
mountains almost imperative. Power for the new 
mill and for the mines and various other properties of 
the company is supplied from a central distributing 
substation belonging to the company, where the ag- 


gregate load, as well as that on each feeder, is meas- 
ured and controlled. Power is received at this sub- 
station at 6600 volts, 3 phase, 60 cycles, and redistrib- 
uted without transformation, except for a small part 
which is used for the compressor station at 440 volts. 
This compressor plant formerly carried the two princi- 
pal mine hoists, which were driven by air. At that 





at Goldfield Cons. Mine. 


time the average load on the substation was about 
1400 kw., with a good load factor, about 80 per cent. 
Power is obtained from the transmission lines of the 
Nevada--California Power Company on a straight 
maximum demand basis, and, consequently, it is de- 
sirable on the part of the mining company to main- 
tain a high load factor, and it is imperative also, on 
account of the characteristics of the system, to main- 
tain a fairly steady load. 

The Nevada-California Power Company operates 
a duplicate transmission line from a series of hydro- 
electric stations on Bishop Creek, California, about 
100 miles distant from Goldfield. The diagram, Fig. 2, 
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shows the general arrangement of the transmission 
system. The total average load is under 8,000 kw. 
With this comparatively light load on so long a trans- 
mission line, and with a potential of 60,000 volts and 
60 cycles, the line characteristics are such that com- 
paratively small changes of load will cause consider- 
able variation of voltage at the receiving end, and 
violent fluctuations of load are liable to set up power 
surges. 

During the summer months there are frequent 
and violent thunder storms in the mountains crossed 
by the lines and, although damage is prevented by the 
lightning arresters, occasional opening of the circuit 
breakers is unavoidable with consequent troublesome 
shut-downs of short duration. 

As above mentioned, the two principal hoists 
were originally installed with air drive. The air was 
supplied by two electrically driven compressors, and, 


MILLERS 





TRANSIUSSION SYSTEM OF THE 
NEVADA ~ CALIFORNIA POWER C2 


Fig. 2. Transmission System of Nevada-California 
Power Company. 


although these machines were efficient in themselves, 
the energy efficiency of the entire system, in com- 
parison with direct electric drive, was necessarily very 
low. This wasteful method was thought to be justi- 
fied at the time by the terms of the power contract 
and the necessity of preventing sharp fluctuations in 
the load, such as would be caused by the direct appli- 
cation of large induction motors to the hoists. 
Afterward, when the demand for air for drilling 
had increased until the capacity of the compressors 
was insufficient for both purposes, the question of the 
best system of hoisting came up again. Direct electric 
drive was desired on account of efficiency, reliability, 
convenience and ease of control; but this was out of 
the question without some means of taking care of the 
resulting fluctuations. Two methods were considered 
—fly wheel sets and a storage battery. The relative 
advantages of these systems, together with those of 
the air system already in use, were investigated thor- 
oughly by L. T. Merwin, the electrical engineer of the 
company, and the storage battery finally decided upon. 
It was also decided, for practical reasons, to use induc- 
tion motors on the hoists instead of direct current 
motors ; consequently the entire load is a.c. The pur- 
pose of the battery is threefold: (1) to absorb mo- 
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mentary fluctuations; (2) to improve the all day load 
factor; (3) to furnish current for emergency in case 
of failure of the power supply. 

The scheme is shown in the simplified wiring 
diagram, Fig. 3. A synchronous motor generator set 
of 400 k.v.a. rated capacity, wound for 6600 volts, floats 
directly across the a.c. bus bars, and a storage battery 
of 120 cells of chloride accumulator, Type G-35, floats 
across the brushes of the d.c. machine. Regulation is 
effected by means of a special winding on the field of 
the d.c. machine, supplied by a special induction motor 
driven exciter. The field of this exciter is in turn 
controlled by the carbon regulator, which is equipped 
with a watt solenoid, connected in the incoming sup- 
ply line. When the battery is floating, the special ex- 
citer is at zero voltage; but it will be seen that any 
change of power in the incoming line will result in an 
immediate rush of current in the special field winding 
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Simplified Wiring Diagram. 


Fig. 3. 


of the d.c. machine, causing the battery to charge 
or discharge, as the case may be, to correct such 
change. On account of the extremely short time ele- 
ment of the carbon regulator, the correction is made 
so quickly that the resulting load on the incoming 
line, as shown on the graphic wattmeter chart, Fig. 
5, may be made practically a straight line. The effect 
of the regulation is seen very clearly by comparing 
the two charts, Fig. 4 and Fig. 5, taken simultane- 
ously, one on the incoming supply line and the other 
on the combined outgoing feeders. The main field of 
the d.c. machine is self excited and is therefore weak- 
ened on battery discharge and strengthened on charge, 
which action assists the special field winding. 
Excitation for the synchronous machine is fur- 
nished by means of a second exciter, mounted on the 
motor generator shaft. A Tirrill regulator is con- 
nected to the latter for the purpose of regulating the 
voltage of the incoming supply line by forcing the 
synchronous machine, within its capacity, to take lag- 
ging or leading current as may be required. The lag- 
ging components of starting current from the induc- 
tion motor hoists are fully equal to the energy com- 
ponents and more seriously disturb the voltage. These 
lagging components are largely absorbed by the syn- 
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Meter Record of Incoming Supply. 


Fig, 4. 


Generator Set. 


Motor 


Fig. 6. 





LT Teeteng | | 























Wietae Suey Live, NEGULATES 4008, Dat, 22°, (8/8 








Meter Record of Outgoing Feeders. 


Fig. 5. 


Battery Switchboard. 


Fig. 7. 
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Power House. 


Fig. 8. 


Average Daily Load Curve. 


Fig. 9. 
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chronous machine, while the energy components pass 
through to the battery. 

The circuit breaker in the incoming supply line 
is equipped with time limit relays, both overload and 
reverse current, and is interlocked with the circuit 
breaker in the main bus bars, so that the battery appa- 
ratus is immediately isolated in case of failure of the 
power supply. The motor generator set, however, 
being still connected to the battery, remains in opera- 
tion at approximately normal speed, and the emer- 


, gency bus bars remain connected to its a.c. side. 


Whenever the main circuit breaker opens, it is evi- 
dent that the carbon regulator must be cut out simul- 
taneously, otherwise its action would at once tend to 


_ strengthen the field of the d.c. machine, causing the 


set to slow down. To prevent this, a small auxiliary 
switch in the carbon regulator circuit is attached to 
the main circuit breaker and opened at the same time. 
As soon as power comes on, the set is resynchronized 
without any interruption to service on those feeders 
which were connected to the emergency bus bars. For 
convenience and additional reliability, the main bus 
bars are all in duplicate, not shown in the diagram. 

Graphic recording wattmeters, one on either side 
of the synchronous machine, show the regulated and 
unregulated load curves. Fig. 4 and Fig. 5 are sample 
records from these meters. 

A photograph of the motor generator set is shown 
in Fig. 6. The d.c. machine is rated as follows: 1360 
amperes output continuously at 250 volts, with fre- 
quent momentary inputs of 2720 amperes at 200 volts. 

The battery switchboard is shown in Fig. 7. The 
reinforced concrete building, which houses the entire 
installation, is shown in Fig. 8, and the battery room 
interior in Fig. 1. The battery, consisting of 120 cells, 
each containing 35 plates, known as Type G, has a 
rated capacity of 1360 amperes for one hour, 2720 am- 
peres for 20 minutes, or 4000 amperes momentarily. 
This latter rate exceeds the capacity of the motor 
generator, provision being thus made for the contem- 
plated addition of a 250 volt d.c. ore haulage system, 
taking current directly from the battery. At present, 
the momentary fluctuations in the total demand amount 
to 400 or 500 kw., as shown on the graphic wattmeter 
chart, Fig. 4. These fluctuations are the result of the 
combined loads of several smaller hoists in addition 
to the two above mentioned. Following is a list of 
the present hoist motors, all of the induction type, 
with secondary control: 


1 250 h.p. 
1 150 hp. 
1 75 hop. 
3 50 hp. 


Total, 625 h.p. 
The size of the battery was determined by the 


kilowatt hour capacity desired rather than by the 


monetary discharge rates. This is shown in Fig. 9, 
which is a fair sample of an all day average load curve. 
The full line represents the half hourly average as 
taken from the graphic wattmeter chart for February 
26, 1910, and the dotted line represents the corres- 
ponding estimated future load. The cross-hatched por- 
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tion represents the battery discharge in kilowatt hours 
necessary to obtain the best practicable load factor. 
An indication of the work done by the battery in car- 
rying peak loads of this character may be obtained 
from the specific gravity chart, Fig. 10. Owing to 
the high rate discharges frequently required from the 
battery, its full 8 hour capacity is not ordinarily taken 
out. The available capacity for peak work is about 
250 kilowatt hours, delivered on the a.c. side. 
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Fig. 10. Specific Gravity Chart. 

On account of the maximum demand feature of 
the power contract, it is estimated that this installa- 
tion will pay for itself in about two years by the sav- 
ing effected in the power bills, without considering 
the advantages of direct driven electric hoists, of im- 
proved voltage regulation and of emergency service. 
Regardless of the power contract, even if the power 
company and the mining company were the same, the 
advantages of this installation, in improved service, 
would amply warrant the investment. 

While similar systems have been applied else- 
where, as in the regulation of single phase railway 
loads, in iron and steel mills, etc., this is a pioneer in- 
stallation in mining work and great credit is due to 
the Goldfield Consolidated Mines Company, and espe- 
cially to Mr, J. R. Finlay, general manager, whose 
courage and foresight thus opened the way for the 
more extended application of electric hoisting. 

We are indebted to the Electric Storage Battery 
Company of Philadelphia, the manufacturers of this 
installation, for the excellent data contained in this 
article, 


ELECTRICAL SMELTING OF ZINC. 
Elektrotermiska Aktiebolaget, whose works for 
refining and concentrating zinc ore are at Trollhattan, 
Sweden, is to increase its capital stock from $160,800 
to $482,400 for the purpose of extending its operations. 
The production of this company in 1909 aggregated 
about 850 tons. The company has contracted with 


the board of water power managers for 10,000 electrical 
horsepower per annum for the years 1912, 1913, and 
1914 at a price of $8.87 per horsepower per year. This 
10,000 horsepower is in addition to the 7000 per year 
that the company has been using since 1910. 
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OIL BURNING. 
(Continued) 
BY. E. N. PERCY. 

Having outlined in a general way the necessary 
procedure for the installation of an oil burning plant, 
directions will now be given for the actual installation 
so far as can be done on paper. With large plants it 
is usual to supply the main storage with swing pipe, 
heating coils, handling pump, and sometimes a special 
boiler for heating and pumping. Auxiliary to this is 
a small tank used for measuring purposes from which 
the burner pumps take their oil. 

Heating coils are provided in the main storage 
in the measuring tank and in a special heater between 
the burner pumps and burners. All oil pipes should 
be carefully lagged with the best material obtainable. 
It should not be attempted to suck oil through long 
pipes, partly because of its viscosity and partly be- 
cause of vapors which may rise from the oil just 
as steam rises from hot water, causing the pump to 
chatter without doing any work. 

Where it is absolutely necessary a long suction 
pipe can be used if the lift be not more than 6 or 8 
ft. by employing a 4 in. suction pipe inside of which 
is an 1% in. steam pipe discharging through a tee 
placed just over the tank. In such cases the pump 
should discharge into a small tank in or near the fire 
room from which the burner pump sucks, because the 
action of a long suction line is always irregular, caus- 
ing unsatisfactory action of the burners. 

Live steam should not be put into oil under any 
conditions because the water in the oil causes smoking 
and deposits of carbon. Live steam should always be 
used for heating oil, not exhaust steam. 

Heating coils should be arranged so that the con- 
densation will flow by gravity without interference to 
the terminal. At this point a riser may be used if 
necessary. Water hammer indicates that the steam 
is condensing more rapidly than supplied. The rem- 
edy is to gradually increase the supply of steam until 
it flows freely from the terminal. It must not be in- 
creased too rapidly or the water hammer will break 
some of the coils. A spiral coil in a circular tank is 
preferable to one made up of elbows because there 
is no water hammer in a well made spiral coil unless 
it has sharp turns. 

The oil piping can be put in by any intelligent engi- 
neer. It should be put together with white lead joints 
as the oil tends to dissolve readily. Steam and oil 
piping should be carefully blown out with steam, oth- 
erwise the scale is likely to make a great deal of trou- 
ble by collecting in the small orifices of the burner. 
Valves of the type shown in previous articles will tend 
to prevent this. 

Ordinary brick may be used for filling up fur- 
naces and outside work, but the best grade of fire 
brick should be used for all interior construction, espe- 
cially over the grates. Good fire brick costs from 
$25 to $50 per thousand. 

The air for combustion should be regulated with 
the ash pit doors. The damper being left severely 
alone. When the fire is so regulated after being 
properly installed and trimmed so that a very little 
smoke shows at the top of the stack, it will be work- 
ing most economically. The reason for this is that 


JOURNAL OF ELECTRICITY, POWER AND GAS 


613 


if a little smoke is showing there wili be no excess 
air, and if there is not much smoke the trifling forma- 
tion of carbon is negligible as a loss. It should always 
be remembered by the practical man that it costs as 
much to heat air as to heat water, and a clear stack 
is by no means a sign of economy and nearly always 
a sign of waste. It is easy to prove that if three or 
four times the amount of air is going through the fire 
than is necessary a loss of 40 or 50 per cent is taking 
place. 

Everything should be provided in an oil burn- 
ing installation which will tend to make the burner 
work with perfect regularity. An engineer having his 
first experience with oil, especially if the system is of 
his own installation, will find that the fire either 
puffs regularly with the strokes of the pump, or that 
it is extremely irregular and unreliable due to trouble 
in the suction line or to the gradual accumulation of 
gas in pockets where it cannot be blown off. 

Furthermore, certain types of burners allow oil to 
collect in some pocket or spoon-shaped space near the 
orifice. After operating for a short time this body’ 
of oil will be ejected all at once, causing a puff and in 
severe cases blowing open the furnace doors. There is 
practically no danger with an extremely hot furnace 
but when a furnace is fairly cool and the burner has 
been running into it for some time without lighting, 
although there may be heat enough to generate a great 
amount of gas from this oil, then if ignition suddenly 
occurs from an incandescent surface or by means of 
a torch, the results can be serious. 

The most economical flame is not a brilliant white 
which indicates excess air, but a deep heavy red bor- 
dering on smoking. This is on the assumption that 
the installation is correct and no air can enter the 
furnace except through the flame. Should the flame 
star, that is be full of bright white sparks, it is an in- 
dication that the oil is well heated. Starring indicates 
the formation of fine particles of pure carbon which 
burn with brilliant microscopic explosions. If a starr- 
ing flame impinges upon anything quantities of car- 
bon will be deposited, but so long as a starring flame 
does not smoke it is doing no harm. Sometimes a fire 
will be filled with heavy red sparks; this should not be 
confused with starring, and indicates imperfect atomiz- 
ation. The red sparks are comparatively large chunks 
of oil burning and smoking. Such a fire invariably 
deposits carbon and asphaltum. The remedy is to 
perfect the atomization. ; 

When a fish tail flame is working near the sur- 
face of hot brick and happens to touch it instead of 
leaving the brick at the angle of incidence, the flame 
will turn up at right angles into the boiler, overheat- 
ing it locally. 

The horizontal conical flame should be looked 
upon with suspicion by the practical engineer for the 
reason that no matter what the form of the burner, 
the flame is not perfectly conical, the under side tend- 
ing to rise toward the higher side, thus distorting 
the whole flame and leaving the bottom of the furnace 
clear for excess air to rush through. 

Next to heating the oil and probably the most im- 
portant thing is the arrangement of the draft. Every 
person is familiar with the absolute steadiness of the 
flame of a coal oil lamp, and is equally familiar with 
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the way it smokes and becomes unsteady when the 
chimney is removed or when the draft is shut off. 
The steadiness of the oil flame is due entirely to the 
draft being carefully distributed over its entire area, 
this being the secret of steady noiseless fires. 

If, however, it is desired to have an intense com- 
bustion and high temperature concentrated in a small 
point, as for instance in a blacksmith forge, then the 
entire supply of air should be forced in with a blast 
at one point. On the other hand it sometimes hap- 
pens, as in lime or cement burning, that it is desirable 
to have a very large soft fire of comparatively low 
temperature. This is accomplished by taking a part 
of the waste gases from the stack and mixing them 
with the in-going draft. 

In making burners of any kind the orifice should 
always be finished as accurately and smoothly as pos- 
sible. If a slotted burner, the slot should be milled, 
scraped, and brought down to a true surface. For a 
conical flame from a plain round orifice, the orifice 
should be reamed accurately to dimensions, as the 
least defect in this work will be magnified in the shape 
of the flame. When a fishtail flame issues from be- 
tween two flat plates it is not so necessary to be accu- 
rate because the general average of the plates will 
hold the flame fairly well in shape; but when issuing 
from a slot in thin metal, the slot must be made very 
accurately indeed in order to have a well shaped fire. 

Complaints arising from the oil being too heavy 
are entirely a matter of heating. There is no such 
thing as an oil that is too heavy if the heating equip- 
ment is ample and where the oil is criticised it is safe 
to assume that this is the trouble. Furthermore, the 
argument is sometimes raised that a refined oil has 
had the heat all taken out of it and, therefore, is not as 
good for fuel purposes. This is the veriest rot, be- 
cause the exact opposite is the case for the following 
reasons : 

As explained before, light oils have more heat per 
pound and less per barrel, and they are paid for by the 
barrel; heavy oils have less heat per pound but more 
per barrel. The light oil ignites more easily; it is less 
necessary to heat, but delivers less heat per barrel, 
and it should be remembered that oil is purchased by 
the barrel and not by the pound. To illustrate: 


B.t.u. Weight B.t.u. B.t.u. 
per lb. per gal. per gal. per bbl. 
28 Gravity Crude....17,712 7.63 135,100 5,774,200 
22% Gravity Crude. .18,977 7.66 145,220 6,099,240 
14.8 Gravity Crude. ..18,697 8.05 150,650 6,327,300 
14.03 Refined ........ 18,716 8.10 151,599 6,367,158 


Referring to tests made by Professor Edmond 
O’Neill at the University of California the following 
results will be noted: 

CALORIFIC VALUE OF PURE OIL OF DIFFERENT GRAVI- 


Determinations by Professor Edmond O'Neill. 


Degrees B.t.u Weight B.t.u. 

Beaume. per pound. per barrel. per barrel 
10 18,280 350.035 6,398,600 
11 18,340 347.55 6,374,100 
12 18,400 345.10 6,349,800 
13 18.460 342.68 6,325,900 
14 18,520 340.80 6,302,400 
15 18,580 837.96 6,279,300 
16 18,640 335.65 6,256,500 
17 18,700 333.37 6,234,000 
18 18,760 331.10 6,211,400 
19 18,820 328.89 6,189,700 
20 18,880 326.69 6,167,900 
21 18,940 324.55 6,147,000 
22 19,000 322.42 6,126,000 
23 19,060 320.28 6,104,500 
24 19,120 318.22 6,084,400 
25 19,180 316.15 6,063,800 
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It will be noted that in these tests while a light 
oil shows more B.t.u. per pound it is less per barrel be- 
cause it weighs so little, and the engineer should re- 
member that he is buying by the barrel and not by the 
weight. 

He should also remember the great necessity out- 
lined in this article for heating the oil as he cannot 
use economical heavy oils unless prepared to heat them 
from beginning to end. 


Fig. 93. 





_ Figs. 93 and 94 are special types of burning 
equipments adapted to hot water boilers and house 
work in general, 





Fig. 94. 


Fig. 95 shows a coil made from one length of 
1% in. pipe intended, as a heater for heating a 
small tank or barrel of oil, or heating the oil in the 
immediate vicinity of a suction pipe in a very small 
plant. This type of heater is some times used to aid 
in the unloading of a car as shown in Fig. 96. 

Fig. 97 shows a method of erecting and support- 
ing heating coils intended to surround the suction pipe 
in very large tanks. 

The purpose of showing these photographs and 
drawings is to give the practical engineer a visual 
idea of the general arrangement of oil burning instal- 
lations as practical men learn more with their eyes 
than any other way. 

Fig. 98 shows the arrangement of a Stirling boiler 
for burning both sawdust and oil. This is arranged 
for a local company who sometimes have sawdust to 
burn and sometimes not. The oil is burned either 
alone or with the sawdust and the plant has been 
found to operate successfully. Its success is due in 
part to the heat of the arch immediately over the oil 
which tends to keep it ignited, and the whole distrib- 
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Fig. 95. Heating Coil Made From One Length of 
1% in. Pipe. 
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Fig. 96. Method of Unloading an Oil Car. 


uted draft coming through the grate bars. it should 
be mentioned that when a heavy sawdust fire is car- 
ried together with the oil, the upper doors are open 
slightly to furnish air exclusively for the oil. 

lig. 99 shows a small installation comprising a 
single acting pump, coil heater, and diaphragm gov- 
ernor for regulating the pressure. Some engineers do 
not like a single acting pump for oil work because it 
is not quite as reliable as an ordinary duplex. Per- 
haps it is not any more unreliable than a duplex in 
actual dependability, but when out of action it can- 
not be fixed by an ordinary engineer unless he hap- 
pens to be an expert with the particular make of pump 
in question. 
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Fig. 97. Method of Erecting and Supporting Heating 
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Fig. 98. Stirling Boiler Arranged for Firing Saw- 
dust and Oil. 


Fig. 100 shows a larger installation of the same 
character, having duplex pumps in duplicate and coil 
heater, diaphragm governor for regulating the pres- 
sure, and gas drum for entrapping oil gas. This drum 
should be blown from time to time. The piping is not 
as complicated as might appear, it being so arranged 
that the pump may be connected either to suck or dis- 
charge, the heater being cut out if desired. The main 
switch valves are for oil. Fig. 101 is a diagram giving 
complete explanation of all connections for this par- 
ticular oil burning system. 

Fig. 102 is taken directly from a catalog of a prom- 
inent manufacturer and is printed partly because it is 
a well known and successful type of burner and partly 


BR ~ Ft. Tu? 


= 





616 JOURNAL OF ELECTRICITY, POWER AND GAS [Vol. XXVII—No. 27 





Se 45 





ih Vee ee | 


4, 
coma Shins 
Thy 


¥ 
# 





ig. 99. Small Oil Burning Set. 








lig. 100. Large Oil Burning Set. 
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Pes Fig. 101. Diagram of Connections. 
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because of the information for the practical engineer. 
Fig. 103 shows the construction of the switch 
cocks manufactured and used by this firm and shown 





Fig. 102. Various Types of S. & F. Burners. 


No. 00. For Melting Brass, Copper, Lead, Etc. 


No. 0. For Melting Steel, Iron, Etc., Also for Heat- 
ing Steel and Iron for Bending, Flanging, Etc. 


No. 1. For Tempering, Forging, Annealing, Etc., 
Also for Brick and Lime Kilns, Etc. 


No. 2. For Bakeries, Ovens, Retorts, Heaters, Small 
Boilers. Ete. 


No. 3. For all Standard Makes and Sizes of Boil- 
ers, Furnacs, Kilns, Etc. 
No. 4. For Large Boilers, Furnaces, Etc., in 
Genral. 


in Fig. 99 in connection with the installation. It will 
be noted that there is a by-pass whereby the oil can 
be switched by for a few moments while the strainer 
is being cleaned—an excellent feature. 

Having made every effort to explain -clearly oil 





Fig. 103. . Self-Cleaning Oil Strainer. 
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burning apparatus for steam plants to practical engi- 
neers, the next article will address itself to the same 
class of men on the application of oil to industrial 
work, such as cement burning, lime kilns, clay and 
pottery works, terra cotta, vitrified pipe, fire brick, 
red brick, copper smelting, reverberatory furnaces, 
glass works, crematories, and other uses. 


(To Be Continued) 





OIL STORAGE REGULATIONS AT PORTLAND. 


An ordinance has been introduced at the Port- 
land City Council providing that storage of explosive 
oils will be permitted only in warehouses and dis- 
tributing stations built according to strict fire rules at 
least 500 feet from any dwelling and 2000 feet from the 
harbor line. A distributing station may consist of 
street storage tanks and one-story concrete buildings 
for warehouse purposes, The amount of oils allowed 
in storage at one time is limited to 15,000 gallons. All 
tanks must be built above the ground and surrounded 
by an earth embankment with a capacity greater than 
the capacity of the tank. 

Fuel oils will be permitted in buildings only when 
storage tanks built to insure safety from fire or the 
accumulation of gases, are installed. Fuel oil may be 
delivered in steel or wooden tank-wagons or cars, and 
may be kept in the oil companies’ distributing stations 
in quantities large enough to meet daily needs. 








PUBLIC SERVICE CONDITIONS AT SEATTLE. 


Public service corporations of Seattle have :n- 
creased their efficiency in handling business in the last 
eleven years in a greater ratio than the increase in 
population, according to the annual report of A. L. 
Valentine, superintendent of public utilities. While 
the population in that period increased 199 per cent, 
the gas mains were increased 425 per cent. In the 
same period the number of street cars have increased 
229 per cent and the street railway track mileage 193 
per cent. 


Despite the fact that the earnings of the Seattle 
Electric Company have decreased 4.6 per cent in the 
past year, the report shows that fifteen additional cars 
have been put in service, 


The report sets forth that during the morning 
rush hours 255 street cars are used to handle the 
traffic. At noon but 175 are in use and in the even- 
ing 376. In proportion to population it is shown that 
Seattle has better street car service than does Cleve- 
land, which has only 94 per cent of the number of cars 
in service during the rush hours and 76 per cent in the 
middle oi the day. 

To ascertain the exact character of service being 
rendered the public by the street car companies, 1826 
checks were made during the year. 

The report also holds out the hope that the Seat- 
tle Electric Company will soon reduce its rates in han- 
dling freight and parcels. 

It is predicted that the municipal car line will be 
a great success and that it will also contribute to- 
wards the success of the city lighting plant by using 
a part of the day load. 
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THE SLIDE VALVE AND ZEUNER DIAGRAM: 
BY ROBERT SIBLEY. 


Having previously noted the fundamental laws of 
thermodynamics it will now be interesting to see the 
practical applications we have for these laws in the 
operation of the simple steam engine. It will first 
be instructive, however, to enumerate the names of 
the different parts which appear in the operation of 
the simple slide valve engine and consequently let 
us begin with the slide valve itself. In his excel- 
lent little treatise on the “Mechanics of Machinery,” 
J. N. Le Conte of the University of California has set 
forth some simple ideas of the slide valve. In the con- 
siderations of this lecture our ideas are largely drawn 
from this little treatise. 
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Fig. 34. Diagramatic Representation of the Details 
of a Simple Slide Valve. 


In Fig. 34 we have a diagramatic representation 
of the simple slide valve. Steam is either admitted 
or exhausted in the cylinder through the ports S. 
When exhaust takes place the valve is either moved to 
the right or left so that an opening is made from S 
over into E thereby allowing the steam to escape 
from the cylinder. In the diagram the valve is shown 
in its central position. That portion of the valve 
shown at e is known as the outside lap, while that por- 
tion shown at i is known as the inside lap and a is 
the width of the port opening. It will be seen from 
the considerations of the Zeuner diagram that the pro- 
portions of inside and outside lap, together with the 
valve travel have very important relations in deter- 
mining the steam distribution in the cylinder. 

Before, however, considering this in detail let 
us see how in general the simple steam engine oper- 
ates. In Fig. 35 we have diagramatically represented 
a steam engine cylinder with the piston over at the ex- 
treme right or what is technically known as the head 
end dead point. Beneath the representation of the cylin- 
der is seen an indicator card, while to the left is a dia- 
gramatic representation of the crank arm and the 
eccentric arm. It is to be noticed that the crank and 
eccentric are turning in a counter-clock-wise direc- 
tion. The long radial black line represents the crank 
arm and the short line the eccentric arm. The angle 
between the eccentric and crank arm is seen to be 
greater than 90 degrees, the amount by which this 
exceeds 90 degrees is known as the angle of advance 
and is usually represented by the Greek letter 8. 
In the position shown in Fig. 35 steam is being ad- 





*This paper comprises the Fourteenth Lecture of the series 
appearing in these columns-entitled “Primer of Applied Ther- 
modynamics,” which is.a resume, devoid of higher mathe- 
matics, covering the essentials of a series of lectures now 
being given by the editor of this journal before the Mechanical 
Engineering students at the University of California. 
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Fig. 35. Point of Admission of Slide Valve. 





Fig. 36. Point of Cut-Off of Slide Valve. 
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Fig. 37. Point of Exhaust of Slide Valve. 





Fig. 38. Point of Compression of Slide Valve. 


mitted from A through the ports into C which shows 
the piston head about to move to the left, thereby 
forcing out of D the steam which has been fully ex- 
panded in the stroke just completed, into the exhaust 
port B. The point at which the valve allows steam to 
enter the cylinder is known as the point of “admis- 
sion.” This operation continues until we arrive at the 
situation shown in Fig. 36 where it is seen that the 
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valve is just about to prohibit any more steam enter- 
ing from A into C. This then is known as the point 
of “cut-off” and from now on to the end of the stroke, 
the steam derives its energy from its internal supply. 
Such an expansion we have seen in our last lecture 
is said to be adiabatic, but as a matter of fact due to 
the condensation of steam in the cylinder it approaches 
more that of isothermal expansion than that of adia- 
batic expansion. 

When the piston head has arrived at D as shown 
in Fig. 37, the exhaust opens, as shown in the figure, 
so that steam is allowed to escape from C into B. 
This is known as the point of “cut-off” and it is evi- 
dently seen that the inside lap of the valve is a deter- 
mining feature for this constant of valve operation. 
The piston head having reached the end of its stroke 
now returns to the right and when it has arrived at 





Fig. 39. The Zeuner Diagram. 


the point shown in Fig. 38, once again it is seen that 
the valve prohibits steam from escaping from C into 
B, nor can it escape into A, therefore we have a com- 
pression of the steam which has been cooped up in 
the cylinder. This then, is known as the point of 
“compression.” 

It is plainly seen from the diagram that the rela- 
tionship of these four constants, namely the point of 
admission, the point of cut-off, the point of exhaust 
and the point of compression, is most vital in the suc- 
cessful operation of the steam engine and it is the 
study of the simpler relationships with which we are 
concerned in this lecture. 

It is shown in works of mathematics that the 
constants of the valves above set forth are related as 
shown in Fig. 39. This method of representation is 
known as the Zeuner diagram. It is seen that the 
outside lap, inside lap, angle of advance and throw 
of the eccentric which is usually represented by r, the 
same being one-half the total valve travel, determine 
completely the point of admission, cut-off, exhaust and 
compression and it is seen that when certain of these 
constants are given us we can at once determine the 
other constants of the valve. 
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It is seen that the valve of the steam engine per- 
forms the function of admitting steam alternately into 
the ends of the steam cylinder, and of exhausting the 
Same into the atmosphere. Since the laps are put 
upon the slide-valve as shown in Fig. 34 to work the 
steam expansively, thus drawing from the steam itself 
every bit of stored energy possible, the laps may or 
may not be the same at the two ends. 

In most engines, especially those designed for 
high speed, it is desirable to have the steam enter 
just before the piston is ready to start on its return 
stroke in order that. steam may be fully admitted at 
the beginning of the new stroke. The amount the 








Fig. 40. Illustration of Problem Computation by 
Means of the Zeuner Diagram. 


valve is open at the beginning of the stroke is known 
as the lead and is denoted by v. 

Since it is seen that the four crank positions can- 
not be taken arbitrarily due to their inter relations 
one with the other, let us take a simple example and 
apply the Zeuner diagram to its solution. In measur- 
ing the constants of a certain slide valve engine it was 
found that the outside lap of the valve measured 5% in. 
the inside lap % in., the lead 3/16 in. and the angle of 
advance was found to be 30 degrees. Looking now 
for an instant at Fig, 40, we see that by drawing a hor- 
izontal line XX and a vertical line YY, we can easily 
construct a Zeuner diagram and find the points of 
admission, cut-off, exhaust, and compression, and also 
find the throw of the eccentric r. Thus I describe 
X: AY: with O* as a center and radius e= % in. 
I then lay off the lead AB equal to 3/16 in. Again I 
describe a circle X: L Y2, with radius i= % in. The 
line C O C is made so that an angle of 30 degrees which 
is the angle of advance is made with the vertical line 
YOY. I erect a perpendicular bisecting the line OB 
and intersecting the line COC at O*%. With O* as 
a center a circle is now described passing through O 
and B, also a circle with the same radius and center 
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at O* is described. I at once have the point of ad- 
mission at X:, the point of cut-off at Y:, the point 
of exhaust at X: and the point of compression at Y:. 
I scale off C O which is the valve travel. So that the 
Zeuner diagram is most practicable and useful. 

There are many other useful applications of the 
Zeuner diagram. In the design of the proportionate 
parts of the slide valve it plays a most useful role. 
The student is advised to try the solution of the fol- 
lowing and thus become accustomed to this method 
of valve analysis. 

Thermotwisters. 

1. In a slide-valve it is found that the inside lap meas- 
ures 5/16 in.., the outside lap, 7 /16 in., the lead 1% in., and 
the cut-off is 54 in. stroke. Construct a Zeuner diagram, 
showing all the other valve constants. 

2. Sketch an indicator card for the above engine, assum- 
ing boiler pressure at 100 lb, gauge, and the engine stroke 
12 inches. 


THE COST OF DOING BUSINESS.’ 
BY B. E. FANNING. 


For the past two years I have had under way a 
careful investigation of the Electric Business in gen- 
eral from the contracting point of view. I have found 
this investigation to be an exceedingly interesting 
study. Any industry of any proportions will permit 
of an analysis; such analysis will evolve the theory of 
business; and this theory will outline the systematic 
and scientific manipulation of the capital invested. 
There is an underlying basic principle, so simple that 
it will appear almost foolish for me to mention it. 
It is this: manipulations are either a success, a failure, 
or mediocre in their results. Your methods and your 
policies of business are right; or they are wrong, or 
they are passing medium. One of these is inevitable. 

Business is not a hap-hazard, harem-scarem busi- 
ness that many of you know. It is not a business for 
the hands and the feet and mouth. It should appeal 
to and call forth an entirely different part of man. It 
is a work for the brains, for the ambition, for the 
energy. How often we are greeted with the watch 
word “Well, how is business?” It is no better nor 
any worse than you make it. By the inevitable laws 
of cause and effect, it is just exactly what you make it. 
It cannot be one whit better; it is not an iota worse. I 
hear many of you complain of business conditions. Do 
not kick at them for they are not to blame; they are 
the inevitable effect; you are the cause. You are the 
one to change. “Know thyself and stand before kings.” 

How would you begin to know your business? 
You deal in two commodities, “Labor and Material.” 
“ou purchase them in the best market. You know 
exactly in dollars and cents what you have to pay for 
them. Granted that your knowledge of these mat- 
ters is perfect; for these are only preliminaries. You 
are called upon to estimate upon prospective business ; 
and what do you do? Do you make as thorough an 
investigation as the proposition demands? Do you 
conceive exactly what is wanted and exactly how to 
do it? Do you figure each foot of the wire, loom, 
conduit, moulding; each fitting, and each accessory? 
{s your conception before hand, what the finished work 
will be afterward? Have you allowed for all the un- 


Address before California State Association of Electrical 
Contractors’ 1911 Convention at Santa Catalina Island. 
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forseen difficulties and long chances? Well, granted; 
for these are still only preliminaries in business. By 
this method you arrive at the exact cost in dollars and 
cents, of your two commodities, “labor and material” ; 
and now what? You have now arrived at your great 
problem. You are now at the point so faithfully por- 
trayed by that famous cartoon of an electrical con- 
tractor, “What did I forget?” 

Gentlemen, here is a business, for no preliminary 
artist. This is a main event. I will tell you what 
you forget; the very things that prompt you to leave 
the ranks of the wire-man and the helper to launch 
into business. You forget the part that you should 
play in that great body; civic, social and commercial ; 
from which you draw your sustenance, and to which 
you should contribute your part. Remember that 
you are receiving civil protection and civil privileges 
for which you must pay in the form of U. S. Revenue 
tax, State Corporation tax, County and City Personal 
tax. Remember that there are social movements 
conceived and fostered by your commerce chambers, 
which require your financial and moral support. Re- 
member your social clubs, your National Association, 
your Local Association, all striving for your best inter- 
ests and worthy of your aid. You should be morti- 
lied to be the drone to stand back from any cause 
whatsoever and see your neighbor in business put his 
shoulder to the wheel in the interests contributing to 
your progress. And, believe me, gentlemen, you will 
be pinched and starved by your own inertia in these 
matters. Launch out and take your place among men 
of affairs, for it is your birthright in so far as you 
wil! appear to grasp it. 

Further, you forget that you have an establish- 
ment to maintain. Rents, telephone bills, light bills. 
and other absolutely necessary bills come each and 
every month. Fixtures, sales equipment, construction 
equipment, factory equipment, are the breath and 
energy of your business. They are to your business 
what costly apparel and reputation and prestige are to 
inan. Why do your business neighbors install marble 
stairways, fixtures, elaborate display in electric light- 
ing when it all swells the fund of over-head expense? 
Do you expect them, in a business way, to be the 
good spender to cast pearls in your way, while you 
knowingly, or otherwise play the part of the piker? 
No, you are judged by your overhead and those ele- 
ments contributing to it. I am not touting a business 
fop ora snob. There are inflated overhead expenses 
everywhere. They are diseased overheads. But I 
speak of overheads that are the product of the finer 
business understanding based upon knowledge of all 
the elements of human nature that contribute to busi- 
ress life. 

You still forget. What protections have you 
placed on your commodities? Fire insurance, and life 
insurance are necessary in your home. Why should 
they not be put in your business? We have with us 
today representatives of the jobbing interests. Did 
any of them ever ask you if you carried fire insurance, 
life insurance, employee’s liability insurance? No? 
Well, we do; whether they know it or not; whether 
they have ever thought of it as being a protection to 
their interests; we have felt it necessary to draw this 
bulwark of strength and protection. 

You still forget. Have any of you ever lost any 
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money? Have you ever had to make improvements, 
extensions and repairs? Have you money invested 
that might make good interest for you if placed else- 
where? Your losses, improvements, interest, and re- 
pairs flow into this overhead expense. 

There are many electric contractors who do their 
own work, and therefore figure that they have only a 
light overhead expense. I would not for the world 
speak discourteously nor disparagingly of your efforts 
and your business. Personally I am far more liable 
to rap the man who has not learned his business 
tiirough the soiled hand route. In the first place, you 
have a greater percentage of overhead expense than the 
contractor who only handles his business. Mind you, 
T am not speaking of diseased overheads. Tell me— 
How is it possible for ten wireman contractors to 
reduce their separate overheads to the same percentage 
on the aggregate of business done, as that per cent of 
overhead of one electric contractor handling the same 
amount of business as the ten? It is not reasonable; 
the great basic principles of economy in overhead ex- 
penses lies in the combination of interest. Every 
minute of your time that is spent, and on which there 
is not a set price of return to you, is a portion of your 
overhead expense, in the same amount that this effort 
would cost you in open market. It matters not where 
the hands of the clock stand; an effort costs you as 
much at 12 o’clock at night as it would at 12 o’clock at 
noon. Every cent spent for which there is no set 
price of return is also a portion of your overhead 
expense. At the end of the year when the total of 
your efforts are considered, when you separate the 
wheat from the chaff, the wire-man contractor will 
find that the chaff will form considerable percent of 
the product at hand. (I will quote statistics on this 
iater.) In the second place tell me how is it possible 
for you to accumulate a fund for an overhead expense, 
unless you figure it in every business transaction as 
vou go along? 

A contractor who has an overhead successfully 
in operation does not need to figure a starting load at 
all, but only the running load. I say to you all, who 
are flinching at your overhead expenses, who do not 
feel the value of the overhead or the necessity for it, 
take a brace. It is the protection, the strength, the 
energy, the ambition, the intelligence, the life, and 
the soul of your business. 

Recent reports of the National Association show 
firstly that the percentage of overhead expense runs 
inversely with the amount of business. They show 
secondly, that there is an average overhead expense 
of approximately 20 per cent. 

Now there is no good reason why any of you 
should consider a lesser percentage than 20 per cent 
as a consistent rate of overhead. 

Lest you still forget, there is yet to be considered 
the one-tenth tithe. No enterprise of the proportions 
of an electric contracting business should be satisfied 
with less. It is barely good interest upon good 
security. It is now absolutely necessary in continuing 
with our problem of estimating, for us to consider not 
only initial cost of your two commodities “labor and 
material,” but also the additional cost of vour overhead 
expense and your profit. Starting with the cost of 
your commodities as the known factors in the esti- 
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mate, what will you add on? Some of you add on 
ten per cent and hesitate, watching developments; a 
few of you add on twenty per cent and hold your 
breath; a very few add twenty-five per cent and feel 
like a trust. Gentlemen, to cover a twenty per cent 
overhead and ten per cent profit, there is no rule in 
arithmetic or law in figuring that will permit you to 
add a lesser per cent to the costs of your commodities 
than 42 6-7, 

Still there are those among you who figure your 
work “below cost.” There are those among you who 
honestly agree to take your work for “Cost” plus ten 
per cent.” There are those among you who take 
contracts “below cost” to get the fixtures, to get the 
extras, to get the future business, to keep some other 
contractor from getting the job. These are but mere 
tricks of the game and such demoralizing influences 
are not fit for this nor any other business. Any person 
grown to the age of a full sized man, who knowingly 
or otherwise, figures his work to lose money, who 
deliberately takes the chances of a gambler, only to 
make up the lost change from his invested capital, as a 
business man is an enigma, and beyond my under- 
standing. 

Now speaking of costs, how many of you have 
a system that shows you the real old hard cash (dol- 
lars and cents) cost on any process or transaction? 
What actual foundation have you for your Estimating 
Costs, as determined from your “Real Costs?” What 
does it cost to sell a socket, to install a fuse, to wind 
an armature; to sweep your floors, to run your errands, 
to keep your books? Do you know at any time( and 
all times) where any cent (or every cent) is spent, and 
the value of such expenditure? Does your system 
have sense enough to show where every cent is all the 
time? Does it show cost to the cent on every trans- 
action and process of your business? Gentlemen, I 
can state that you can easily keep such a system for 
$100,000 business with one stock boy, one bookkeeper, 
and one stenographer. It would indeed be a pleasure 
to me to show you how simple it is to keep such a 
system, but that is a matter of detail only. 

Our great crying need in the Electrical Contract- 
ing business or any other business is for men, faithful, 
conscientious, energetic, ambitious men. Such men 
are not made; they are born. Give me the man who, 
as a boy, carried a broken slate; who wrote the capitals 
as well, when he was only asked to write small letters ; 
who did the chores, morning and night, and felt the 
responsibility of them. Give me the man, whose 
knowledge is self-earned, resting upon the firm founda- 
tions of youthful training, who has the courage of his 
convictions to call a spade a spade, whose actions of 
today can be depended upon tomorrow. 

Confidence will be the kev-note of your success in 
an attempt to raise the standards of the Electrical 
Contracting Business; and the vehicle of this con- 
fidence is the association. Confidence comes with 
understanding of what the other fellow is doing and 
the association is the medium for acquaintanceship 
among fellows. It is the medium of interchange of 
ideas. The organ for adapting methods. It should 
he as a school for instruction, a tower of strength in 
the uplift of the Electrical Fraternity. 
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That J. P. Morgan has taken ten million dollars 
in Pacific Gas & Electric bonds is doubly significant, 
exhibiting this financier’s confidence in the stability of 
Western progress in general and in hydroelectric se- 
curities in particular, 





By his fortunate escape from death by electric 
shock, H. C. Inman, foreman with the Portland Rail- 
way, Light & Power Company, confirms the conten- 
tion that fatality is dependent not so much upon the 
voltage as upon the path of the current. In other 
words the current did not pass through a vital part, 
though the voltage was 11,000. 





In this day of scientific economy it seems strange 
that the officials of the Los Angeles Gas & Electric 
Company should suffer a police court fine because of 
smoky stacks. It needs not the decision of the 
Superior Court as to the constitutionality of the smoke 
ordinance to convince an unbiased engineer of the 
wastefulness of insufficient combustion made evident 
by clouds of black smoke. 


The finance committee of the Los Angeles City 
Council has recommended that the municipality’s 
public utilities board surrender its power to the new 
California Public Service Commission. The argu- 
ments in favor of this move are so many and those 
opposed so few that but little difficulty should be ex- 
perienced in inducing the voters to transfer these im- 
portant duties. 





It is doubtful whether even the most radical of 
water power conservationists will indorse the opinion 
of a prominent Pacific Coast oil producer that the use 
of electricity in developing petroleum is not conducive 
to the best interests of the industry, because fuel oil is 
competitive with hydroelectric power. As a means for 
equalizing production and consumption this method 
would prove as ineffective as it is foolish. 


The old adage of an ounce of prevention being 
worth a pound of cure does not hold true in the case 
of protecting wooden piles from the home-making 
propensities of teredos and other marine borers. The 
various preservative treatments merely postpone the 
day of tendability, where as recent experiments at 
Seattle have demonstrated that an electric current of 
high amperage and low voltage will poison these pests 
by liberating large volumes of chlorine as the result 
of electrolvsis. 


At Butte, Montana, the past year has witnessed 
marked reductions in the cost of producing copper by 
the scientific application of power. . A saving of from 
one and a half to two cents a pound has resulted from 
the substitution of compressed air for steam hoisting 
of ore and the use of electricity in underground pump- 
ing, haulage and ventilation.. In the opinion of the 
State mining inspector this should prolong the effect- 
ive life of the camp at least twenty years, as the lower 
grade ores can now be mined at a profit. Thus is 
electricity repaying the debt it has long owed mining. 
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Gone! Gone forever! Like the rushing waters 
another year has spent its force in driving the eternal 
wheels of time and hurried on its 
Turning the way to the ocean of oblivion. One 
Leaf more click has been registered by 
time’s infinite meter, whose gears 
turn not backward and whose dial has no limit. The 
old year is thrown on the scrap-heap of the ages and a 
new one is installed in its place. Yet the energy of 
this old year transmitted to the distant future will be 
the motive power for new achievements in the world 
of progress. 

These mutations of time we think about and 
commemorate, forgetting that there was no old year 
and is no new, that time is but an arbitrary measure- 
ment of duration, that what we call marks on its dial 
are the veriest figments of our imagination, and merely 
enable us to mark off that transient piece of the cease- 
less stream with which we are momentarily in con- 
tact. 

The year to come differs no more from the year 
that is gone than do two ticks of the same clock; they 
are only two atoms of time. This new year will be like 
other years, with their complements of success and 
failure, hopes and disappointments, joys and sorrows. 
From the hour we greét it with “Hail” to the day we 
say to it “Farewell,” we will only repeat the song of 
the ages, which no man has yet understood. 








The time honored or time dishonored expression 
heading this editorial, first brought to life by the elder 
Vanderbilt, as alluded to in the re- 


The Public cent remarks of Glenn C. Webster 
Be Pleased before the electrical men at San 


Francisco, California, has certainly 
softened in recent years to the more highly euphonious 
terms “the public be pleased.” 

And well it may. 

The highly centralized and specialized mode of 
modern life, both in business and in the home, make 
a perfectly oiled industrial mechanism imperative. Let 
little Willie awaken without the heat and water to 
supply the “inner boy” and whoever said that the 
place of torture set aside for the wicked in the next 
world was the worst imaginable will soon revise his 
ideas. Let the pulse of the great city cease its trans- 
portation throbs, or cut short its arteries of supplies 
for one brief month and it is beyond human intelli- 
gence to predict the result. 

And so it is that when the very life and welfare 
of men are so dependent upon the great utilities, it 
behooves those serving the public to lend an attentive 
and reasonable ear to just demands and complaints. 

It would seem hard to have fairer, more intelli- 
gent men at the helm of our Western corporations. 
Though not generally known, statistics which have 
been carefully and quietly collected to compare the 
proportion of complaints, for instance, in our mer- 
cantile establishments as compared to those registered 
against the corporations now so prominently in the 
public eye, are most flattering to the latter class. The 
honor then would seem to be due to the painstaking 
care with which our Western public service corpora- 
tions are endeavoring to live up to the new golden 
rule “the public be pleased.” 
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Co-operation has been tried and found wanting as 
a panacea for business ills. It is under the bane of 
the Sherman law, and until that 
dull instrument is either sharp- 
ened or discarded the co-operator 
must remain under the glance 
askance. Like destructive competition, constructive 
co-operation has proved inadequate. Why? The 
theory of co-operation requires that everybody get to- 
gether. In practice some are left out. Its fallacy lies 
in its exclusiveness. ; 

In the electrical business there have been organi- 
zations of manufacturers which did not include job- 
bers; associations of jobbers, which did not contain 
contractors; federations of contractors which did not 
recognize others and agreements among all these 
which did not seek public confidence. Public partici- 
pation is the one thing that is Jacking to raise co-oper- 
ation to the higher plane of harmony. 

Harmony is all-inclusive and has a deeper and 
more essential meaning than co-operation. It seeks 
the good of all concerned, whether supplier or con- 
sumer. Once its spirit is thoroughly infused there 
will be no need for the Sherman or any other law, as 
all will be working for the common welfare. \ptly 
designated as “the strength and support of all so- 
cieties” we would especially recommend harmony to 
the consideration of the newly formed Electrical De- 
velopment League. 


A Harmonious 
New Year 


He who delights in the fallacies and fancies of 
mathematical recreations and pastimes is often over- 
come with the apparent complete 

Some More proof of some mathematical law 
Arithmetic which goes to demonstrate the 
very opposite of what he knows to 

be the truth. The young college chap goes home on 
a Christmas vacation and proudly proves to father on 
New Year’s Day that there are two ducks on the 
plate instead of one. The old man is overcome with 
the logic, yet his forceful answer is to help himself 
to the only duck and invite his son to take the other. 

And so it is in the every day run of life. 

The Southern Pacific Company which is spending 
its thousands in furnishing its library cars with every- 
thing that goes toward boosting the West will be 
repaid many times over for its consistent efforts 
though at the start the contrary may seem more likely 
to happen. A systematic education does more for the 
upbuilding of an empire than any other factor in its 
growth. 

The Journal feels flattered that it has been ac- 
corded the privilege by the Southern Pacific Com- 
pany to assist in this educational campaign by having 
its pages open to the thousands of tourists on all 
Southern Pacific trains seeking opportunities in the 
West. One of the greatest assets of the West is its 
enormous power possibilities. The great international 
exposition of 1915 will exploit these human projects in 
embryo and if we shall be able to contribute our mite 
toward establishing commercial supremacy for the 
West our little problem in arithmetic which we have 
worked upon now for these twenty-five vears will 
have been successfully solved. 
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PERSONALS. 


W. W. S. Butler, manager of the Stockton Gas & Electric 
Company, of Stockton, is at San Francisco. 


C. D. Garcelon, head of the Link River Electric Company, 
of Klamath Falls, Ore., is at San Francisco. 


Frank P. Dunn and J. R. Duffy of the Bay Cities Home 
Telephone Company, were at Los Angeles during the past 
week. 


K. G. Dunn, electrical engineer with Hunt, Mirk & Com- 
pany, has returned to San Francisco from a business trip 
to Portland. 


W. M. Wells, assistant engineer of the Oregon State Rail- 
road Commission, has resigned to take a position with the 
California Commission. 


William C. Faber, formerly with the Commonwealth 
Electric Company, of Chicago, is now with the power contract 
department of the Great Western Power Company at San 
Francisco, 


S. L. Shuffleton, of Stone & Webster, has arrived at San 
Francisco from Fresno. His firm has supervision of an im- 
portant development on Big Creek for the San Joaquin Light 
& Power Corporation. 


R. J. Chapman, formerly manager of the Fowler Utilities 
Company at Fowler, Indiana, is looking over the power and 
light field on the Pacific Coast with the idea of making per- 
manent affiliations there. 


A. F. Hockenbeamer, vice-president and treasurer of the 
Pacific Gas and Electric Co., is at New York where he concluded 
the arrangements for the sale of $10,000,000 of the Company’s 
bends to J. P. Morgan. 

P. D. Fraser, formerly sales engineer with the San Fran- 
cisco office of the General Electric Company, is now with 
the company’s Portland office, where he will continue to 
make a specialty of high tension equipment. 


Elam Miller has resigned as commercial engineer of the 
Pacific Telephone & Telegraph Company to accept a position 
with the American Telephone & Telegraph Company in New 
York. CC. P. Morrill has been appointed to succeed him. 


D. C. McWatters, vice-president of the corporation repre- 
senting the Kuhn interests in Idaho, is at San Francisco. 
This Pittsburg syndicate is now making a prominent feature 
of supplying electric power for heating purposes in Idaho and 
elsewhere. 


Paul Lebenbaum, electrical engineer with the Southern 
Pacific Company at Portland, spent the past week at San 
Francisco arranging for papers to be presented at the Pacific 
Coast meeting of the American Institute of Electrical Engi- 
neers at Portland in April. 

Fred L. Webster, Pacific Coast manager for the Allis- 
Chalmers Company, returned to his San Francisco headquar- 
ters during the past week, after visiting the factory at Mil- 
waukee. The company’s office has been removed to the 
ground floor of the Rialto Building. 


Louis C. Kelsey, of Portland, Ore., has been employed 
by the Oregon State Board of Health to prepare a report and 
estimates on cost and results of constructing a gravity water 
system from Clear Lake in the Cascade Mountains to the 
state institutions at Eugene and Salem and for providing 
adequate water for the cities and towns from Eugene to Salem. 


Wynn Meredith, Pacific Coast manager for Sanderson & 
Porter, of New York, who has returned to his San Francisco 
office from British Columbia, announces that the lowest bid 
cn the new water works system for the city of Victoria was 
that of the Westholme Lumber Company, amounting to 
$1,169,720. Their bid was for a reinforced concrete conduit 
flow line and included, also, the steel pressure-pipes, dams, 
reservoirs, etc., and all of the work. 
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IN MEMORIAM. 
Daniel Carroll Hemingray, secretary and treasurer of 
the Hemingray Glass Company of Covington, Ky., died De- 
cember 14, 1911. 


TRADE NOTES. 


Stone & Webster Engineering Corporation announce 
the change of their offices from East Water and East Taylor 
streets to room 613 Lumbermen’s Building, Portland. 

B. A. Hansen, assistant engineer for the Evans-Dickson 
Company of Portland and Tacoma is superintending the in- 
stallment of the street lighting system, at Pasco, Washington, 
for which the above company has the contract. 

The Standard Underground Cable Company has been 
awarded the contract for furnishing underground cable re- 
quired for use of the San Francisco Department of Electricity 
during the current fiscal year, and also cable required 
in the construction of underground conduit on Polk street 
for the fire and police signal system, 

Work is being rushed on the erection of the Pacific Gas 
& Electric Company’s Curtis turbine generating sets at Station 
A., San Francisco, and at Station C, Oakland. Sixteen car- 
loads of parts for the 15,000 kw. turbine for the former station 
arrived during the past week. Hunt, Mirk & Company have 
a number of men installing the Worthington surface con- 
densers at both stations. The condenser base of one of these 
turbines weighs 75 tons. 

The Fort Wayne Electric Works furnishing the switch- 
board and control apparatus for the Southern Sierras Power 
Company to tie in and operate their new transmission line 
with that of the Nevada, California, Power Company, a‘ 
Bishop, Cal. The Southern Sierras line, which is to be 2f 
miles in length, is designed to operate ultimately at 15( 
000 volts and the potontial transformers, etc., are built tu 
operate on this voltage. The switches will be air-controlled 
and a small Ft. Wayne air compressor, motor driven, to- 
gether with an air receiver.is being furnished under this con- 
tract. 

R. B. Elder, Pacific sales agent for The Ideal Electric & 
Manufacturing Company, reports the following recent sales: 
A complete induction motor equipment for the new shops, 
on the Oakland Estuary, of the Atlas Gas Engine Company; 
motor equipment for the shops of the Fess System Company, 
also the Pacific Gear & Tool Works; the. installation in the 
new Pantages Theatre of two 175 r.p.m. special fan blower 
motors; a ten ton crane equipped with three slip ring motors 
for the Best Gas Traction Company, also an order from this 
company for twenty-five equipments for their new combined 
harvester, each equipment consisting of a 20 kw. generator, 
15 h.p., variable speed motor and 7% h.p., induction motor 
with controllers; twenty Type “A”, 3 phase, 220 volt induc- 
tion motors to the Mare Island Navy Yard, ranging in sizes 
from 1 to 20 h.p.; Nevada Petroleum Company, a 75 kw., a.c. 
generator equipment. 


GENERAL ELECTRIC COMPANY IN NEW OFFICES. 

Beginning with the first of the new year the San Fran- 
cisco offices of the General Electric Company will be sit- 
uated on the seventh and eighth floors of the Rialto Build- 
ing at New Montgomery and Mission streets. The new quar- 
ters are more commodious and convenient than those which 
the company has occupied in the Nevada National Bank 
Building for the past five years and this change reflects the 
tremendous business strides that this company has made on 
the Pacific Coast during this period. 


REMOVAL NOTICE. 

On and after January 1, 1912, the Fort Wayne Electric 
Works and Sprague Blectric Works of the General Electric 
Company will be located in their new offices, Rooms 301-313 
Rialto Building, San Francisco. 
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NOTES ON ELECTRICAL DEVELOPMENTS FOR 1911— 
GENERAL ELECTRIC COMPANY. 


Electric Railway Development. 

The past year has witnessed much activity in the increase 
of equipment by electric railways in all sections of the coun- 
try, the electrification of steam railroad lines and the de- 
velopment of electric railway apparatus. Of particular inter- 
est is the marked tendency towards the replacement of exist- 
ing power stations having units of small capacity with cen- 
tralized power plants containing large Curtis turbine units. 
On the Pacific Coast the United Railways of San Francisco 
have installed a 9000 kw. Curtis turbine unit to act as an 
auxiliary to the water power system of the San Francisco & 
Sierra Power Company. This is the second unit of this 
type and capacity which this company has installed. 

The tendency towards the installation of large units 
noted in power station construction, also extends to the sub- 
stations. These include six 1000 kw. G. E. motor generator 
sets for the Portland Railway, Light & Power Company, one 
1500 kw. motor generator set for the United Railways Com- 
pany of San Francisco, one 1500 kw. rotary converter for the 
Pacific Electric Railway, of Los Angeles, and five 500 kw. 
1200-volt rotary converters for the Oregon Electric Railway 
of Portland. 

The gratifying results secured with the use of General 
Electric commutating pole railway motors has resulted in 
placing of large orders for this type of motor, both for the 
equipment of new cars and the replacement of older type 
motors. Among other important installations were fifty 
70 h.p. four-motor equipments for the Pacific Electric Rail- 
way, of Los Angeles, eighty 50 h.p. four-motor equipments 
for the United Railroads, sixty 50 h.p. two-motor sets for the 
Oakland Traction Company, and 130 70 h.p. two-motor sets 
for the Portland Railway, Light & Power Company. 

Perhaps the most important development in electric rail- 
way apparatus that has been made during the past year is 
the G. E. “light weight” railway motor. A 50 hp. G. E. 
“light weight” motor weighs 750 lbs. less than motors of 
the same capacity now in general use. 

During the past year a number of steam railroad com- 
panies have either commenced operation of electrified lines, 
or have placed orders for additional electrical equipment. In 
June the Southern Pacific railroad commenced the operation 
of its electrified suburban lines in the vicinity of Oakland, 
Cal. These lines are operated with the 1200-volt direct cur- 
rent railway system—the initial installation including sixty- 
five motor cars, each equipped with four G. E.-207 (125 h.p.) 
motors and Sprague General Electric type M control. The 
overhead trolley system is used, current being supplied by 
twenty 750 kw. G. E. rotary converters connected two in 
series. 





1200-Volt Direct Current Railway System. 

A number of interurban railway companies have during 
the past year installed 1200-volt direct current railway 
apparatus. The Oregon Electric Railway, of Portland, Ore. 
(now operating some seventy miles of road), has recently 
placed orders for the necessary equipment to change to the 
1200-volt d. c. system. Some seventy miles of additional 
road will be built and equipped with this system. 


Rheostats and Controllers. 

A complete line of theater dimmers has been developed 
and a number of these devices are now in successful opera- 
tion. The CR-128 automatic starters for slip ring induction 
motors have been redesigned. Several interesting installa- 
tions of controlling devices for use with moter operated fire 
pumps have been made. This controller consists of a 
totally enclosed combined automatic and hand-operated 
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rheostat and a panel on which are mounted line switch, cir- 
cuit breakers, contactors, and indicating lamps. 

The first a. c. motor and controller for operating a large 
newspaper press was installed for the Knickerbocker Press, 
Albany, N. Y. It is a two-motor equipment consisting of 
a 50 h.p. slip ring type of induction motor and a 7% h.p. in- 
duction motor of the squirrel cage type. The control is 
entirely automatic and operated by means of push button 
stations at various places around the press. 

A liquid rheostat has also been developed for controlling 
alternating current motors used in connection with mine 
hoisting equipments. It consists of stationary electrodes as- 
sembled in a suitable tank, the resistance variation being ob- 
tained by varying the volume of the conducting liquid between 
the electrodes. Means are also provided for cooling the 
electrolyte. 

Motors. 


Many improvements have been made in the mechanical 
features of the open type mill motors, slow speed d. c. crane 
motors and the close-coupled type of two-bearing motor gen- 
erating sets. 

A unique type of G. E. single-phase alternating current 
linotype outfit has recently been standardized for commer- 
cial operation. Motors are provided with split phase wind- 
ings, consisting of two sections, the first being used to obtain 
the requisite starting torque, the second becoming active 
only when the motor has attained full speed. The motor is 
arranged to slide laterally in its bearings a short distance, the 
core being displaced from the field in the starting position. 
Two carbon brushes resting on a collector ring complete the 
circuit of the starting section of the motor winding. The motor 
accelerates automatically without the use of external starter 
and centrifugal device. 

The General Electric Company has recently placed on 
the market a new line of polyphase varying speed exhaust 
sets having a simple and efficient method of. speed control. 
The rotor of these sets has separate windings of different 
electrical characteristics, the high-speed section consisting 
of a squirrel cage low resistance rotor, the low speed being 
obtained by a ring rotor of cast iron, 

Many refinements have also been made in the present en- 
larged line of standard riveted frame motors. 


A \% hp. a. c. and d. c. and a % hp. d. c. motor have 
heen added to the Ine of drawn shell small motors and the 
mechanical construction has been greatly improved. 

A reversing type of polyphase motor with high torque 
and low armature inertia has been put on the market for all 
work requiring frequent reversals. 


Turbo Generators. 

Great advances have been made in the development of 
horizontal shaft generators; these, for most part, operating 
at higher speeds than the vertical shaft type of the same 
capacities that have been built heretofore. 

Sixty cycle horizontal shaft generators at speeds of 3600 
have been developed in 300 kw., 1000 kw., 1500 kw. and 2000 
kw. sizes. There have been developed a sixty-cycle, 7500 kw. 
1800 r.p.m., a twenty-five-cycle, 7500 kw. 1500 r.p.m., and a 
thirty-cycle, 7500 kw. 1800 r. p.m. generator. 

In the vertical type generators several 20,000 kw. ma- 
chines have been built during the past year. Some of these 
are wound for 6600 volts and are being installed in the Water- 
side No. 1 plant of the New York Edison Company. One of 
them has been in successful operation for about one month. 
They are being placed where reciprocating engine units of 
5500 kw. capacity have been in service for ten or eleven years. 
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Water-Wheel Driven Generators. 

A large number of interesting generators of both the 
horizontal and vertical type have been developed for opera- 
tion at speeds somewhat higher, and also at the lowest speed 
heretofore attempted. 

The lowest speed generator of either horizontal or verti- 
cal type that has ever been built by the General Electric Com- 
pany is the 9000 kw. three-phase, twenty-five-cycle, 11,000-volt 
type for the Mississippi Power Company, Keokuk, Iowa. The 
speed is 57.7 r.p.m., and the weight of each generator com- 
plete is over 600,000 Ibs. Twelve of these are now on order. 

A large number of horizontal shaft generators of ordinary 
capacities and speeds have been developed during the past 
year, nearly all of them for sixty-cycle service. The highest 
speed machine is a fifty-cycle generator rated 7000 kw. at 
£00 r.p.m. Four of these are being built for the Katsura- 
gawa Hydro Electric Power Company, Japan, 13,900 k.v.a. 
sixty-cycle, three-phase, 4000-volt generators at 200 r.p.m. 
are being built for the Washington Water Power Company, 
Spokane, Wash. 


G, E. Steam, Air and Water Flow Meters. 

Early in the year the indicating type FS-2 boiler meter 
was placed on the market. By certain modifications the 
standard recording steam meter is used as a recording water 
meter. This meter is also being furnished for measuring 
boiler feed water; in fact for any purpose where water is 
conveyed in closed pipes or conduits. 

To measure and record the rate of flow of air, the type 
RA recording air flow meter, which is a modification of the 
recording steam flow meter, has been placed on the market. 
This instrument has proved very successful in the measure- 
ment of compressed air used for manufacturing purposes, 
driving compressed air machinery, mines, etc. It has also 
been modified so as to make it suitable for measuring the 
flow of natural gas. Very recently a flowmeter planimeter, 
—an instrument for summing up the charts obtained from 
steam, air and water flow meters—has been placed on the 
market. 


Feeder Regulators. 

A contract has recently been closed by the City Electric 
Company, San Francisco, with the General Electric Company, 
for one o.r. t.-4690-k. v.a. 10,750 volts primary-—265 amperes 
secondary, automatic regulator—to be used in conjunction with 
one w.c.t.-575 k.v.a. 10,750 volts Y-9500 volts Y-auto trans- 
former, for the purpose of tying the Folsom street station 
of the company with that of the generating station at Oak- 
land. This necessitated the laying of a submarine cable 
across San Francisco Bay. The scheme as laid out is 
arranged so that during the greater part of the time the Oak- 
land station will be supplying the power to the City Electric 
Company, but if emergency arises power can be supplied to 
the City Electric Company and delivered to the busses of the 
Oakland station.» The combination is to deliver 5200 k. v.a. 
through the bay cable from Oakland to San Francisco. As 
the bus voltage in Oakland is 12,000, and that in San Fran- 
cisco is normally 11,500, the combination of auto transformer 
and automatic feeder regulator is so arranged that these vol- 
tages can be raised or lowered in accordance with the load 
demand, or can be kept at normal voltage on either bus, 
depending upon which station is supplying the power. 

Another notable installation of General Electric feeder 
regulators is that of the Great Falls Power Company at the 
Rainbow station. From the Rainbow station two 150-mile 
transmission lines run to Butte; also a transmission line of 
about five miles long to Great Falls and the B. & M. smelter. 
Since each of these transmission lines to Butte took an excit- 
ing current of approximately 6000 k. v.a., it was necessary to 
hold the station bus bars at 6100 volts in order to have the 
required 6600 volts at Butte. Also in case of one or both 


of these transmission lines being suddenly opened, the voltage 
at the bus bar would fluctuate anywhere from 6100 to 7600 
volts. 


When the busses were operating at 6100 volts the 
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induction motors at Great Falls would run extremely hot 

because of low voltage. To remedy these defects an auto- 

matic three-phase voltage regulator, rated at 800 k.v.a. 6600 

volts, was installed in the Great Falls transmission line. 
Concrete Core Reactances. 

The year 1911 witnessed the development of a new type 
of current limiting reactance for protecting transformers and 
turbo generators from the severe mechanical shocks resultant 
with short circuits. The reactances are intended for connec- 
tion in series with transformer or feeder lines, or between 
sections cf the bus bars, one for each phase, and are designed 
to develop with normal line current a voltage drop of from 
4 to 10 per cent of line voltage, 6 per cent being considered 
standard. 

On account of the heavy flux caused by these reactances 
it is necessary to avoid magnetic material in the reactance or 
its vicinity. The core or supporting structure consists of 
a hollow concrete pllar, upon the outer cylindrical surface of 
which are bolted the radial coil supports of rosin-treated 
wood. The conductor consists of stranded bare cable 
wound in grooves in the wood supports, which are protected 
from contact with the cable by heat shields of asbestos. All 
the metal parts used in the construction are either of brass 
or non-magnetic alloy. 


Transformers. 

High voltage self-cooled outdoor transformers have re- 
cently been built in capacities of 1000 k. v. a. and 500 k. v. a. for 
110,000 volt service, being the highest voltage transformers 
ever attempted in either the self-cooled or outdoor types. 

A notable achievement during the past year was the con- 
struction in the Pittsfield works of the General Electric Com- 
pany of two 500 k.v. a. 750,000 volt testing transformers. One 
of these transformers is for use in the Pittsfield factory for 
insulation tests and experiments in high voltage phenomena. 

The transformer has been operated up to 900,000 volts. At 
this potential no corona was noticed on the transformer or 
high-tension leads. 


CHANGE IN AGENCY ARRANGEMENTS. 


Pierson, Roeding & Company announce that, on January 
1, 1912, the existing agency agreement between their company 
and the Ohio Brass Company, of Mansfield, Ohio, for the sale 
of O-B Overhead Materials, Rail Bonds and Car Equipment 
Specialties, will be terminated. Since the early part of 1906, 
Pierson, Roeding & Company have been the exclusive Pacific 
Coast agents for all O-B material except Hi-Tension por- 
celain. During the past two years a separate selling arrange- 
ment has been maintained covering the Hi-Tension porcelain 
specialties manufactured by the Ohio Brass Company. The 
sale of this material has been in the hands of the Holabird- 
Reynolds Company of San Francisco who will hereafter also 
represent the Ohio Brass Company for their Railway Ma- 
terials in the State of California. 

During all this time, and in fact since porcelain insu- 
lators came into use, Pierson, Roeding & Company have 
been the exclusive Pacific Coast Agents for the Locke Insu- 
lator Manufacturing Company, handling the well known 
“Victor” Porcelain, which company they will continue to 
represent. 

By mutual agreement it has been decided that separate 
agency arrangements for Hi-Tension materials and for O-B 
electric railway equipment will eventually prove unsatis- 
factory and that the general business of both companies will 
be better served by a single agency for these divisions of 
the O-B product. 

Pierson, Roeding & Company bespeak for the new agents, 
the continued support of customers for the Ohio Brass Com- 
pany’s railway materials, which has been accorded to them 
in the past. 

Announcement regarding Pierson, Roeding & Company’s 
further agency plans will be made at a later date. 
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WESTINGHOUSE ELECTRIC PROGRESS DURING 1911. 

Continuing the summary of development of the Westing- 
house Electric & Manufacturing Company during 1911, as 
published in these columns last week, the development of 
transformers has not seen any marked innovation. The 
general tendency trends more and more towards the elimina- 
tion of transformers requiring auxiliary cooling devices, and 
the increased use of self-cooled transformers which necessi- 
tate no auxiliary devices. This eliminates to a great extent 
the necessity for expensive and careful attendance. The 
well known tubular type of transformer, brought out by the 
Westinghouse company, is used for the larger capacities of 
the oil insulated, self-cooled types. A number of these large 
tubular type transformers of various sizes and characteristics 
have been built, 

The outdoor transformer, for voltages higher than those 
ordinarily used in distribution work, has been brought to 
such a state of development that it is being used in con- 
stantly increasing numbers for all classes of work. While 
designed for outdoor service, it is but slightly more expensive 
than that designed for indoor use, and it eliminates expensive 
building construction. This saving in the first cost of an 
installation has made many a proposition feasible where 
means could not be obtained for an installation requiring a 
tuilding, indoor transformers and switching equipment. 

There has been a tendency, though not a decidedly 
marked one, towards the three-phase transformer rather than 
the use of three single-phase transformers. 

In general, the work of the year has been more for the 
betterment of the details entering into the design; thus con- 
forming with the specifications. 

One rather interesting feature has been the development 
of a special car for shipment of large transformers complete 
ready for installation. This method has proven to be the 
ideal way to ship transformers. It eliminates delay and 
expense in installation after the transformer is received at 
destination. With the ordinary type of flat car there is 
often insufficient head room or clearance on the railroads 
for the larger transformers, and the special cars which have 
been built for this particular purpose have made it possible to 
ship very much larger capacities. 


Electric Light Development, 

The past year has been marked by numerous improve- 
ments in arc and incandescent lamps of a year ago, together 
with the introduction of new types. The standard line of 
enclosed carbon arc lamps of the alternating and direct-cur- 
rent types for constant potential and constant current cir- 
cuits; as well as the direct current series multiple lamp, have 
continued in large demand notwithstanding the newer types. 

The metallic flame arc lamp, using electrodes of a metallic 
nature, although comparatively new, has attained a breadth 
of use greatly in excess of previous years. The principle 
changes in the metallic flame arc lamp have been a reduction 
in weight, and certain improvements in the design of glass 
globes for securing the best light distribution. 

The most important advance, however, in the arc lamp 
field has been the introduction of a long-burning, impreg- 
nated carbon flaming arc lamp. The carbon flaming arc 
lamp, with its penetrating yellow light, has been familiar for 
some time. The chief objection to the old lamp has been 
the extremely short life of electrodes, but this new lamp, 
with its high candlepower and the excellent feature of long 
electrode life, greatly increases the possibilities in the appli- 
cation of carbon flaming lamps. 

The combined carbon-filament and tungsten lamp sales 
during the past year have been notable. While the carbon- 
filament lamp has maintained substantially the same demand 
as in former years, the tungsten lamp sales have seen a 
remarkable increase. The wire type continuous filament 
tungsten lamp, introduced several years ago, is no longer a 
venture, but has demonstrated its superiority over older types 
by its rugged characteristics and long life. 
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New Motors. 

During the past year the Westinghouse company placed 
cn the market two new motors of special interest. 

The type SK motor is designed for general power pur- 
poses. Its chief characteristics are simplicity of construc- 
tion, light weight, and excellent commutation under all con- 
ditions of load. The motor frame is a rolled steel ring and 
tne feet are pressed steel rivited to the ring. Each motor 
oi the line has commutating poles. 

The new Westinghouse direct-current mill motor, type 
MC, represents the most advanced design in motors for severe 
unremittent service. It is not only sufficiently strong to 
withstand the roughest usage of mill service, but every detail 
is so designed that the cost of maintenance is reduced to a 
minimum and repairs and renewals, when necessary, can be 
piade with the least loss of time. 


THE WESTINGHOUSE MACHINE CoO. 
DEVELOPMENTS DURING 1911. 


The past year has witnessed notable achievements in the 
engineering activities of this company. Chief among these 
and probably that which has attracted widest attention among 
engineers has been the development of a successful high- 
power reduction gear for use with steam turbines. The 
interesting and distinguishing characteristics of this gear is 
in the hydraulic support of the pinion frame, by means of 
whch an even distribution of tooth pressures is secured, thus 
eliminating the question of wear, which has heretofore pre- 
vented a more general acceptance of the large geared turbine 
unit. There are at the present time seven of such units in 
successful operation, the service comprising direct current 
generation, marine propulsion and centrifugal pump drive. 
Undoubtedly its widest use will be in the application of tur- 
bine drive to large direct current generators, this being 
impracticable in the direct connected unit, owing to excessive 
commutator surface speeds and difficulties attendant thereto. 


Turbines. 


In turbine work a more general use of the efficient com- 
bined type employing low pressure reaction and high pres- 
sure impulse blading is to be noted. This has resulted not 
only in the production of superior economies, but also a more 
compact and mechanical construction. Reaction or Parsons’ 
blading has been retained in the low pressure and inter- 
mediate stages, as it is admittedly the most efficient type 
in the lower pressure ranges. 

The development of the automatic bleeder turbine has 
been a most important one in its economic solution of the 
problem existing in central stations or industrial power 
plants supplying low pressure steam for heating or other 
requirements in addition to its electrical load. 

The feature of the turbine is an automatic valve located 
between the intermediate and low pressure sections, which 
diverts steam at the pressure and in the quantity desired to 
the heating system, the remainder passing through the low 
pressure and doing useful work. 

In the design of the small re-entry type impulse turbine 
for driving centrifugal pumps and direct current generators 
progress has been similarly in evidence. A great number 
of these units varying in capacity from 1 kw. to 300 kw. have 
been built and found to satisfactorily meet the demands of 
tlie service. They are chiefly used as excitation sets or for 
boiler feeding in large central stations, and frequently as the 
main units in small isolated plants. 


Condensers. 


While there have been no material changes introduced 
in the general design of the Leblanc condenser built by the 


company, the past year has shown steady advances in the 
size of units and ‘‘turn” type condensers are now in commer- 
cial service, having a condensing capacity of 250,000 pounds 


of steam per hour. 
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INCORPORATIONS. 


VISALIA, CAL.—The Ducor-California Hot Springs Tele- 
phone & Telegraph Company have filed articles of incorpora- 
tion. The capital stock of the company is $10,000, the fol- 
lowing directors being named: L. S. Wingrove, Hot Springs; 
F. M. Carlisle, Ducor; H. F. Brey, Porterville; M. F. Single- 
ton, Ducorfi and J. F. Guthrie, White River. It is declared 
intention of this company to build and maintain a telephone 
system between the towns of Hot Springs, Ducor, Terra Bella, 
Porterville and Rich Grove. The estimated length of the 
line will be 43 miles. 


ILLUMINATION. 

VISALIA, CAL.—Exeter’s Board of City Trustees has 
adopted and advertised for sale the franchise sought by the 
Tulare County Power Company. 

ANTIOCH, CAL.—The city authorities of Antioch are con- 
templating an election in the near future for the establish- 
ment of an electric light and power plant. 

LOS ANGELES, CAL.—Residents of Hawthorne will soon 
hold another election for the purpose of petitioning the 
county supervisors to install 100 more street lights. 

PASCO, WASH.—-Probably the most important matter to 
come before the City Council will be the matter of extend- 
ing the franchise of the Pacific Power & Light Co. 

SPOKANE, WASH.—The Inter-Mountain Supply Com- 
pany, with offices in the Hutton Building, bid $9404 for in- 
stalling the electroliers against $9803.65 bid by the Washing- 
ton Water Power Company. 

MONTPELIER, IDAHO.—The Telluride Power Company 
has been awarded a franchise to operate and maintain an 
electric light and power plant here and same must be 
in operation within nine months. 

FALLON, CAL.—The City Council passed an ordinance 
authorizing the city of Fallon to construct an electrical light- 
ing, heating and power system to borrow $15,000 for said pur- 
pose, and to issue and sell bonds of said city therefor. 

EUGENE, ORE.—Extensive improvements of the light- 
ing system by the extension of the lines and the installation 
of a tungsten system through the residence districts are being 
planned for by Engineer Alvin Myers, who is in charge of 
the city lighting plant, 

LOS ANGELES, CAL.—Specifications for street lighting 
for the coming year have been prepared by R. H. Manahan, 
city electrician, and sent to the Board of Public Works. The 
board has sent them to the council with a request for au- 
thorization to advertise for bids. 

HALF MOON BAY, CAL.—An election will be held in 
the Half Moon Bay Lighting District of San Mateo County, 
January 13, 1912, for the purpose of voting on the question 
of installing and maintaining a system of street lights on 
the public highways of the said district. 

ELLENSBURG, WASH.—The City Council has voted to 
install cluster lights on all the business streets of the city 
from Third to Fifth and from Main to Pine. The lights have 
been installed on lower Third street, from the depot to Main 
street, and have proved highly satisfactory. 

GLENDALE, CAL.—The City Clerk will receive seale’ 
bids up to January 8th for furnishing the city with single- 
phase transforming capacity 5 to 50 kilowatts, induction in- 
tegrating wattmeters, tungsten and carbon incandescent 
lamps. Goods must pass inspection by the manager of the 
Glendale Municipal Lighting Department. 
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MOXEE CITY, WASH.—The officers of the Moxee City 
Commercial Club have signed contracts with the Pacific 
Power & Light Company for electric lighting the village. The 
power will be stepped down from the high tension line run- 
ning from North Yakima to Priest Rapids. 


REDWOOD CITY, CAL.—Attorney A. Kincaid, in behalf 
of the Halfmoon Bay Light & Power Company, has presented 
a petition for a franchise to erect poles and wires in the First 
Road District. The Clerk has published the notice offering 
the franchise for sale, bids to be opened at the first meeting 
in February. 


VALLEJO, CAL.—Pref. C. L. Cory, head of the elec- 
trical department at the University of California, who had 
been employed by the city to give an expert opinion on the 
value of the Vallejo Light & Power Company, has advised the 
city to pay $115,000 for the plant as it stands. The commis- 
sioners will probably submit to the people a bond election 
for the purchase of the old system as a start for a municipal 
plant. 


MARTINEZ, CAL.—Van E. Britton, a son of John E. Brit- 
ton, president of the Pacific Gas & Electric Company, has 
been granted a franchise to lay gas mains along the county 
roads to connect the towns of Antioch, Pittsburg, Bay Point, 
Concord and Martinez. The home office of the new gas con- 
cern, of which young Britton is the head, is to be situated at 
the little town of Pittsburg. Franchises to supply gas to 
the residents of the various towns have already been procured. 


TRANSMISSION. 
IRONDALE, WASH.—The Olympic Power Company is 
making preparations for the extension of its transmission line 
from here to Bremerton, a distance of forty miles. 


CLE ELUM, WASH.—The Brown Company of Seattle has 
been commissioned by the Kittitas Railway & Power Com- 
pany to make surveys for its new hydroelectric development 
and electric railway from this city to the Cle Elum mining 
district, a distance of 40 miles, at a cost of $1,500,000, and also 
to prepare plans for the construction of light and power plant 
and mechanical equipment for the mines of the Castle Rock 
Light, Heat & Power Company, at Castle Rock. About $275,- 
000 is to be expended. 


TRANSPORTATION. 


SACRAMENTO, CAL.—The bid of the Sacramento Elec- 
tric, Gas & Railway Company for the annexed territory was 
accepted and a franchise granted. 


ROSSLAND, B, C.—A representative of the Westinghouse 
Company of Pittsburg has been on the ground figuring on the 
electrification of the Canadian Pacific Railway between Cas- 
telgar and Rossland. 

TACOMA, WASH.—The franchise of the Seattle-Tacoma 
Short Line Company will be extended until January 10, 1914, 
provided the company will agree to expend at least $20,000 
in Pierce county within six months, 

WENATCHEE, WASH.—The Wenatchee Valley Railway 
& Power Company has acquired a franchise over the roads 
of the Wenatchee valley. It is expected that the line between 
here and Leavenworth will be in operation next fall. 

LOS ANGELES, CAL.—Following the completion of the 
Van Nuys line, the Pacific Electric will take up the task of 
broad-gauging the present narrow-gauge line to San Pedro 
from Gardena. By use of the new Redondo cutoff between 
Gardena and Los Angeles a second all broad gauge line will 
be ready for operation from city to the harbor. 
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CORNING, CAL.—-The application of F. S. Risley of 
Seattle, representing the International Mono-rail Company, 
has asked for a franchise to enter the city of Corning. The 
trustees have taken the matter under advisement. The route 
outside of the towns will be over private rights of way. 


PASADENA, CAL.—The City Clerk will receive sealed 
bids up to January 9th for the purchase of a thirty year 
franchise for an electric railroad along Washington street, 
from North Lake avenue to eastern city boundary. After a 
period of nineteen years the city may acquire the road by 
condemning or any legal procedure. 

OAKLAND, CAL.—Plans are being prepared for the ter- 
minal buildings of the Oakland and Antioch Railway, to be 
erected on the block at Fortieth and Opal streets, and Shaf- 
ter avenue. Work will begin on the construction of the 
buildings shortly after the first of the year, and be com- 
pleted with the completion of the line into Oakland, which 
will be July 1 of next year. 


SEATTLE, WASH.—Bids will be received by the Board 
of Public Works until 10 a. m. January 12 for the construction 
of the track of Division A of the municipal electric car line 
from Stewart street and Third avenue to Salmon Bay. The 
estimated cost is $80,000. Plans may be had of H. R. Dimock, 
city engineer. Superintendent of Public Utilities A. L. Val- 
entine reports to the council that 15 cars will be necessary to 
equip the proposed municipal railway. His report contains a 
recommendation that single end cars be used. 


STOCKTON, CAL.—Andrew McCormick, an extensive 
cattle and land owner in San Joaquin and the southern mines 
country for thirty years, has been elected president of the 
Stockton Terminal and Eastern Railroad. The other officers 
of the road are F. J. Detrich, vice-president; E. F. Davis, 
treasurer; Robert F. Burns, secretary, and J. E. Adams, 
traffic manager. The road is owned by the shareholders of 
the United Investment Company, which also owns and con- 
trols large gravel and macadam rock properties at Jenny 
Lind. 


TELEPHONE AND TELEGRAPH. 


GARDNERVILLE, NEV.—The United Farmers’ Telephone 
& Telegraph Company has applied for a franchise to construct 
a telephone and telegraph lines in certain parts of the county 
of Douglas, State of Nevada. The petition will be heard Jan- 
uary 15th. 


PASADENA, CAL.—The war between the city and the 
Pacific Telephone & Telegraph Company, which has occupied 
the attention of all the courts in the State for many years, 
has ended with the corporation agreeing to pay $31,030, which 
the city demanded as a condition precedent to the considera- 
tion of a franchise. 


WILLOWS, CAL.—At a meeting of the stockholders of 
the Glenn County Telephone Company a board of directors 
was elected as follows: Andrew Kaiser of Germantown; 
George Ellis of Elk Creek; M. Ossinbriggin of Butte City; 
C. L. Donohoe, and H. J, Barceloux of Willows. The officers 
are: W. H. Travis, general manager; A. S. Lindstrom, secre- 
tary, and H. J. Barceloux, president. The capital stock of the 
company was doubled. It increased from $100,000 to $200,- 
000. The company is now arranging to enter San Francisco, 
Oakland, Berkeley and Sacramento over the Postal wire. 


TACOMA, WASH.-—The Tacoma and Bellingham ex- 
changes of the Home Telephone Company have been consoli- 
dated with the Sunset exchanges in the two cities. The Sun- 
set company became actual owner of the Tacoma and Bel- 
lingham branches of the Home Telephone Company of Puget 
Sound on December 21, when the sale at public auction was 
confirmed by Federal Judge Rudkin. The sum of $483,000 
was in the bank to conclude the exchange of monies. The up- 
set price paid 10 days ago was $67,000, the total being $550,- 
000. By energetic work the Sunset company has succeeded in 
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connecting up the 1400 exclusive subscribers to the “Home” 
system in Tacoma, providing the necessary cables and equip- 
ment in the Tacoma office so that the consolidation can go 
into immediate effect. The automatic instruments will be 
used, without the automatic features and will be replaced as 
rapidly as possible with Sunset instruments. 


SAN FRANCISCO, CAL.—Confirmation has been given to 
reports that the Postal Telegraph Company will enter the 
telephone field. Preparations, it is said, were begun six 
months ago for this service, by the leasing of wires or agree- 
ments for an exchange of traffic with independent companies 
operating on the Pacific Coast. Radical] reductions from pres- 
ent rates are planned, according to Postal officials. From 
San Francisco to Sacramento the rate will be 25 cents for 
ten minutes; from San Francisco to Reno, 50 cents for the 
first minute; from San Francisco to Salt Lake City, $1.50 for 
five minutes; from Salt Lake to Reno the charge will be $1 
for the first minute; from Salt Lake to Sacramento, $1.35. 
J. G. Blake, general superintendent for the Pacific division of 
the Postal company, states that the company’s plans for tel- 
ephone service throughout the coast region were rapidly 
nearing completion and that the service would be inau- 
gurated at an early date. The arrangements made by the 
Postal company include an exchange of wire traffic with 
the United States Long Distance Company, operating in 
Southern California, and with the Santa Barbara Telephone 
Company, which covers Santa Barbara county. Wires of the 
Interstate Consolidated Company between Seattle and Spo- 
kane have been leased, Postal officials state; also wires 
of the Home Telephone Company of Southern Oregon be- 
tween Ashland and Portland. 


WATERWORKS. 


SUTHERLIN, ORE.—Sutherlin has voted $30,000 bonds 
for a modern waterworks system. 

MORGAN HILL, CAL.—Sealed bids will be received up to 
December 30, 1911, for the construction of a water system for 
said town and for iron pipe for same. 

POCATELLO, IDAHO.—Preston voted $75,000 bonds for 
the construction of a municipal water plant; the new system 
is to include 21 miles of pipe with gravity pressure. 

EVERETT, WASH.—The Everett Railway, Light & 

Water Company’s big reservoir will be in service within two 
months. This new storage basin is designed to hold 10,000,- 
000 gallons. 
* WAPATO, WASH.—The bid of Fairbanks, Morse & Co., 
in the sum of $7497 for installing the pumping plant and 
pump house and reservoirs for the municipal water system, 
has been accepted. 

MADERA, CAL.—Acting on the advice of City Engineer 
Keays, the City Trustees refuse to accept the new municipal 
water plant of F. C. Roberts until further tests are made 
and it is proved beyond doubt that the wells are up to the 
specifications. 

MONMOUTH, ORE.—There were but two bids received 
for the construction of the Monmouth water system bids. G. 
Jaeger of Rich Hill, Missouri, will put in the system for 
$13,450, and Welton, Kibbe & Cochran of Portland, Ore., offers 
to put it in for $13,880. Bids were laid over until the next 
regular meeting for consideration. 

WILLOWS, CAL.—Fifty thousand dollars has been paid 
out to property holders of the Newville section for options 
on property for the dam site and lake site for the great 
Newville irrigation project. In addition to this, options have 
been taken on several thousand acres of land along the pro- 
posed canal, which will hug the foothill section west of Wil- 
lows. It is said that water can be used twice for power 
generating before it passed into the irrigation canals. A 
party with engineers will be brought to the valley by L. W. 
Warmoth, the Paskenta promoter of the project, to take a 
final look at the territory. 
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the best device of its character. 
There is none smaller or neater 
in appearance. It is practically unbreakable and by use of its ro- 
tating sleeve can be attached or detached without twisting the cord. 












FAN 


SEASON 








Cat. No. 9u4. List Price $0.25 













Write for our Catalog of Specialties 


Benjamin Electric Mfzs. Co. 


CHICAGO ‘ 151 New Montgomery St., San Francisco . NEW YORK 
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Couple Rest With Pleasure 


by including the 


tee 


a NEW ORLEANS -- NEW YORK 
STEAMSHIP LINE 


between New Orleans and New York in the routing of 
your ticket East. Costs less than an all rail route and 
affords interesting and delightful diversion on your trip 


RATES 
First Class Rail toNew Orleansand = 777,75 
Round Tri 145.50 
etek oem ten. ee 
Second Class Rail and Second Cabin 


65.75 


New Orleans to New York 


Rates Include Meals and Berth while on Steamer 


Write or ask any agent for details 


SOUTHERN PACIFIC 


Flood Building, Palace Hotel, 
Third & Townsend St. Depot 


Market Street Ferry Depot 


Broadway & 13th St., Oakland 








Designed to take 
knife blade fuses, 
standard dimensions 
















A. HALL BERRY 
New York Representative 
97 Warren Street 


Has positive latch 
closing ni aa 





D & W PRIMARY FUSE BOXES 











Capacities 0-30. 31-60. 61-100 Amperes 


FUSE COMPANY 


PROVIDENCE, R. I. 3 


Standard Underground Cable Co. 


MANUFACTURERS OF 


Copper Clad and Copper WW ires and Cables for Every 
Electrical Service. Open Air and Station Terminals 


for all Voltages. 


Junction Boxes, Insulating Com- 


vounds, Tapes and other Accessories. 


PACIFIC COAST DEPT. First National Bank Building, San Francisco 
Sub-Office—tLos Angeles, Cal. 


GENERAL OFFICES: PITTSBURG, PA 


Factories: Oakland, Cal., Pittsburg, Pa., Perth Amboy, N. J. 
Branch Offices: New York, Boston, Philadelphia, Chicago, St. Louis, Atlanta 


Large Stocks of all Standard Material Carried 
at our Oakland, Cal., Factory 


Write for Descriptive Literature and Prices 








OKONITE WIRE 


The STANDARD for 
RUBBER INSULATION 


Okonite Tape, Manson Tape, 
Candee Weatherproof Wire, 
Candee ( Patented ) Potheads. 





TRADE MARK 
REG.US PATENT OFFICE. 


The Okonite Company 


253 BROADWAY, NEW YORK 
CENTRAL ELECTRIC CO., Chicago, Ill., General Western Agents 


NOVELTY PLECTRIC CO., Philadelphia, Pa. PETTINGELL-ANDREWS CO., Besten, Mass. 
F. D. LAWRENCE ELECTRIC CO., Cincinnati, 0. 








fA RE Te ne selective fuse 


pulling feature 


The bases are 


*K.___ especially prepared 


of wood 








Agents: 
Pettingell-Andrews Co. 
Western Electric Co. 
Central Electric Co. 





OF ANY TYPE, FOR ANY HEAD 
FOR ANY CONDITIONS 


500,000 H. P. now in operation 


or under construction 


Write for Bulletins 


‘Allis-Chalmers Company 


General Offices: 


Milwaukee, Wisconsin 
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NEW WESTON INSTRUMENTS 


A Full Line of Alternating Current Switchboard Indicating Instruments 


is offered by this Company, comprising 


WATTMETERS, Single and Polyphase FREQUENCY METERS 
POWER FACTOR METERS AMMETERS 
SYNCHROSCOPES VOLTMETERS 


and New Models of Weston D. C. Instruments to match. 


This whole group of instruments embodies the results of several years’ exhaustive study and scientific investigation of 
all the complex electrical and mechanical problems involved in the development of durable, reliable, sensitive and ac- 
curate instruments for use on alternating current circuits. 


Every detail of each of these instruments has been most carefully studied and worked out so as to be sure that each 
shall fully meet the most exacting requirements of the service for which it is intended. Neither pains nor expense 
has been spared in the effort to produce instruments having the longest possible life, the best possible seale charac- 
teristics, combined with great accuracy under the most violent load fluctuations and also under the many other trying 
conditions met with in practical work. Every part of each instrument is made strictly to gauge and the design and 
workmanship and finish is of the highest order of excellence. 

We invite the most critical examination of every detail of each member of the group. We also solicit the fullest investi- 
gation of the many other novel features and very valuable operative characteristics of these new instruments and re- 
quest a careful comparison in all these respects with any other make of instrument intended for like service. We offer 
them as a valuable and permanent contribution to the art of electrical measurement. Their performance in service will 
be found to justify the claim that no other makes of instruments approach them in fitness for the service required 
from A. C. Switchboard indicating instruments. 


Full particulars of design, construction, prices, ete., are given in Catalogue J. EB. 16. Write for it. 


Weston Glechetcal Snsteusmenl Co 


Waverby Park, Newark, Nj, 


Winnipeg, 147 Bannatyne Ave., East. Montreal, 410 St. James St. 
ee ees bene on” mae St. Louis, 915 Olive St. Toronto, 6 Wellington St., East. 
cago, onadnoc ock, Denver, 1725 California St, Mexico, 2 a Capuchinas 40. 
Boston, 176 Federal St. San Francisco, 682 Mission St. London, Audrey House, Ely Place, Holburn. 
Philadelphia, 342 Mint Arcade. New Haven, 29 College St. Paris, 12 Rue St. Georges. 
Birmingham, Brown Marx Bldg. Cleveland, 1522 Prospect Ave. Berlin, Genest Str. 5 Schoenberg. 















When one firm is given the 

° contract to build a power plant 
The Owner P rofits complete, what are the benefits to the 
owner? Inthe first place he getsa blanket 


From a One-Firm price which is much lower than if the appa- 
Steam Power Plant ratus and machines were bought separately. 


The reasons for this can be readily understood, 

They apply in every class of work. Another advantage is that all parts are 

selected to work together to give the highest efficiency as a UNIT 

The owner or operator benefits directly from this method—there are fewer break- 

downs, lower fuel and maintenance costs and better satisfaction generally 

We have made a specialty of building steam power plants complete and have had 
a great deal of experience in building them for mining, lighting, power and 

pumping purposes Write us for further information 


CHAS. C. MOORE & CO. ENGINEERS 


Contractors for Complete Steam Power Plants, Both Buildings and Equipments 
Home Office, 99 First St., San Francisco, Cal. 


INFORMATION AND CATALOGUES AT 
San Francisco, 99 First St. Seattle, Mutual Life Bidg. 
Los Angeles, American B’k Bidg. Portland, Wells Fargo Bidg. 
Salt Lake City, Atlas Bidg. New York City, Fulton Bidg. 



















WB 2s ci he tnd ae 





f gay ee 
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SOME FRANK CHAPTERS 


Insulator Testing 


We find that the fewer insulators tested at one time the higher the APPARENT voltage 
necessary to ‘‘flashover” which gives a spectacular but small dynamic effect, whereas a larger 
number of insulators tested at one time requires an equally high voltage to flashover, but on 
account of the large capacity involved gives surges and actual dynamic effects that 
DO DAMAGE and approximate line abnormal conditions. 

Further find that when we let this large number of insulators under test flashover we 
further increase the destructive effect, similar to line ‘‘spills.” 

We mean by small number of insulators, one to 25; we mean by a large number, 150 to 
200 — the ‘‘Victor” method, another item that accounts for the permanency of transmission 
lines erected on ‘‘Victor” Insulators. 

If we were disposed to ‘‘put on the soft pedal” and ‘“‘slip through” the test with least 
hardship on the insulators we should test one insulator at a time and use as low K. W. trans- 
former as might be. 





Copies of the Insulator Book will be gladly supplied upon request by 


THE LOCKE INSULATOR MFG CO., Victor, N. Y. or 
PIERSON, ROEDING & CO., San Francisco Portland Seattie Los Angeles 


EVERY OPERATOR 


having experience with 


KELMAN 


High Voltage Oil Switches 


will tell you they have given 


SATISFACTORY SERVICE 


The Operator is the man who knows 


Kelman Electric & Mfg. Co., *°*catr-"™ 
PIERSON, ROEDING & CO., 


Pacific Coast Agents 
SAN FRANCISCO PORTLAND SEATTLE LOS ANGELES 


The very high tensile strength and remarkable toughness of 
“Phono-Electric’’ reduces the danger of breakage to a mini- 
mum—one reason why it is the most economical trolley wire 
to use. 


BRIDGEPORT BRASS COMPANY, Bridgeport, Conn. 


PIERSON, ROEDING & CO. 


Pacific Coast Agents 
San Francisco Portiand Seattie Los Angeles 
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“JExfde” Emergency Batteries for Central Stations 


They have been adopted by the following Companies: 


New York Edison Co. 
Commonwealth Edison Co., Chicago 
Boston Edison Co. 

Brooklyn Edison Co. 

Rochester Railway & Light Co. 


Consolidated Gas, El. Lt. & Pwr. Co., Baltimore 
Pacific Gas & Electric Co., San Francisco 
Washington Water Pwr. Co., Spokane 
Minneapolis General Electric Co. 

Kansas City Electric Light Co. 


To Insure Continuity of Service 
The aggregate capacity of all these Batteries — installed and contracted for — will be 53,074 K.W. 


Reduced Floor Space High Discharge Rates with High Voltage 


Low Cost per K.W. Output 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA, PA. 1911 
SAN FRANCISCO SALES CFFICE PIERSON, ROEDING & CO.,MONADNOCK BLDG. 


New York, Boston, Chicago, St. Louis, Cleveland, Denver, 


Get the newest and best Electric 
Iron made— American Beauty— 
614 pounds—finished entirely in 
polished nickel. 


“American” Electric Ironing 


is a comfort, convenience and economy for 
your customers and a source of profit for you. 


American Electrical Heater Co. 


eee DETROIT, U. S. A. 
a“ 


Oldest and Largest Exclusive Makers 


iF YOU WANT TO 
DO A JOB RIGHT 


You will not pick up rusty wire 
and rotted poles and fixtures, no 
Siree---it would be a losing invest- 
ment. So would it be to tackle 
} first class material with any but first 
} class tools. 


KLEIN TOOLS 


have made their own reputation. 

We leave it to any lineman. Ask 

the first one you meet, the second 
Tm and the next. The verdict will be 

For the protection of the purchaser Klein Tools. 

and our own, we will mark tools Wherever you may purchase the 


made after January Ist, 1911, with 
our new trade mark as above, factory stands back of them. 


MATHIAS KLEIN & SONS 
Station U-29 1 Chicago, ill. 








Because it is the Best it is the Cheapest 





Sterling Roofing 





We have the sole agency for Sterling Roofing and can 
tecommend it for permanency where roof is exposed to 
exceptional conditions. It will add distinction and orna- 
mentation to your buildings. 


BONESTELL & CO., Agents 


118 FIRST STREET - SAN FRANCISCO 








Ec. C. HUGHES, PrResivent 


Detroit, Atlanta, Los Angeles, Portland,Or. Seattle Toronto 


GOERIZ 


PATENT 
CENTRIFUGAL VOLUTE 


-—— AND — 


TURBINE PUMPS 


For Low and High Lift 


Propositions 


HYDRAULIC MACHINERY, WATER WHEELS AND TURBINES 
WATER POWER: DEVELOPMENT, TESTS, REPORTS 


O. C. GOERIZ & CO. 


916 POSTAL TEL. BLDG. SAN FRANCISCO 


Homans’ Automobile Educator 


(Fifth Revised Edition) 


A Book for Owners, Operators, Repairmen, Intending 
Purchasers and all interested in Automobiles, giving the 
essential details of construction and many important 
points on the successful operation of the various types of 
motor carriages driven by steam, gasoline and electricity, 


598 Pages, Profusely Illustrated. Price $2.00. 


TECHNICAL BOOK SHOP 


604 Mission Street, San Francisco. 





The Tracy Engineering Co. 


STEAM BOILERS 
823-824 Sheldon Building, San Francisco, Cal. 









ADOLPH MEESE, Secacrary 


E. C. HUGHES CoO. 


PRINTERS -- ENGRAVERS -~- BOOKBINDERS 
Lert us riaunt on YOUR CATALOGUE anp OTHER PRINTED MATTER 
Printers and Binders of the Journal of Electricity and other Publications 


147 to 151 Minna Street, San Francisco. Phone Kearny 806 
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For the economical generation of power for electric 
railways, and other industries, the steam turbine is now 
used almost universally. 


The Westinghouse 
Steam Turbine 


is simple in design, consisting of but 
two elementary parts---the spindle and 
the cylinder. No packing of any kind 
is used. There are no pistons---no re- 
ciprocating parts. The turbine uses 


no cylinder oil. 
Pittsburg Railways Company, Glenwood, Pa. 


Compactness is another important 
feature. The Westinghouse Steam 
Turbine weighs many times less than 


a Corliss Engine of equal capacity. It 
occupies only one-fourth the floor space 
required for a Vertical Corliss, and one- 
sixth that for a Horizontal Corliss En- 
gine. 


We areprepared to make prompt delivery 
of any sized unit—our list of standard sets 
comprising capacities up to 10,000 kilowatts 
with 50 per cent overload capacity. 


Write nearest office for particulars. 


The Westinghouse Machine Co. 


EAST PITTSBURG, PA. 


Rochester, Syracuse & Eastern Railway, Syracuse, N. Y. 


Steam Turbines, Steam Engines, Gas Engines, Gas 
Producers, Condensers, and Mechanical Stokers. 


Pacific Coast Representatives : 


HUNT, MIRK & CO., Inc. 


Engineers for Complete Power Plant Installations 


Gulfport and Mississippi Coast Traction Company 141 Second St., San Francisco 
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PROFESSIONAL DIRECTORY 


F. G. Baum & Co. 


ENGINEERS and CONSTRUCTORS 


Complete to Powe Ten Power os 


Leon M. Hall 


— 
1406-8 Chronicle Bldg. San Francisco, Cal 


Cable: Leonhall 


Van E. Britton 


GAS ENGINEERING 
Reports, Estimates and Saapintom Made 
Complete Gpantion sed id Distributing 
Systems Built 
“*Tones Oil Gas Generators 
“Jones Wooden Purifiers 
697 Monadnock Bidg. San Francisco, Cal. 


H. M. Byllesby & Co. 
ENGINEERS 


Hunt, Mirk & Co., Inc. 


ENGINEERS and 


206 So. LaSalle Street, Chicago, Ill CONTRACTORS 


; for complete Steam-Electr'- Power Plants 
Portland, Oregon Mobile, Alabama 
Oklahoma City, Oklahoma 


141 Second St. 


R. F. Chevalier 
CONSULTING ENGINEER ENGINEERS 
Investigation of Power Ap | for Fuel Economy Chicago Boston 
Conbestion, Baller and Engine Tom. 111 W. Monroe St. 84 State St. 
Analysis : Crude Foe! and Lubricating Oils. 
eports, Estimates, Designs 
729-31 enskenh Exchange Bldg. 


We announce the removal of our Chicago office 
from io <n National Bank Building to 
SAN FRANCISCO 


the 20th floor of the new Harris Trust Building, 
111 West Monroe Street 


D.C. and Wm. B. Jackson 


C. L. Cory 
CONSULTING ENGINEER 
801-802-803-804 Union Trust Bldg 

San Francisco 


A. H. Koebig 


CONSULTING ENGINEER 


902-905 
Hydo- Elects ie Plants Broadway Central Bldg. 
Imgation Plan 


ts Los Angeles, Cal. 


John S. Eastwood, C. E. 
Designer of dams of the 
EASTWOOD MULTIPLE ARCH TYPE 
Stronger than solid masonry. 
Builder of the HUME LAKE DAM 
Box 663 FRESNO, CAL. 


Manifold & Poole 


CONSULTING AND SUPERVISING 
ENGINEERS 


Electrical, autenl, Hipdoaalie 732-733 Central Bldg. 
Gal Irrigation Los Angeles, Cal. 


G. M. Gest 


CONDUIT ENGINEER AND 
CONTRACTOR 


and Construct Underground 
Conduit Systems 
San Francisco Office: 503 Market St. 
277 Broadway New York City 


CONSULTING ENGINEER 


In Mechanics, Electricity and Mining 
Room 1120 Kohl Bidg., San Francisco 


Code: Western Union 


San Francisco 


Quick and accurate field determination of Pole Line Construction, 


Measurements are now ready at the price of $1.00 for the set 


Samuel G. McMeen Kempster B. Miller 
McMeen & Miller 
ELECTRICAL ENGINEERS 
PATENT EXPERTS 

Special Attention to Telephony 
1454 Monadnock 
CHICAG 


333 Seems f Avenue 
SAN FR. 


SAnderson & Porter 


ENGINEERS AND CONTRACTORS 
Reports, Designs, Construction, Management 
Hydro-Elecuic Developments. 
Railway, Light and Power Properties. 
New York 


San Francisco 


Smith, Emery & Co. 


INSPECTING AND TESTING 
ENGINEERS AND CHEMISTS 


651 Howard Street San Francisco 


F. E. Trask, C. E. 
CONSULTING ENGINEER 


Mem. Am. Soc. C. E. 
421-425 Homer Laughlin Building 
Los Angeles, Cal. 


Rudolph W. Van Norden 


CONSULTING ENGINEER 


Member American Institute of Electrical Engineers 
Member American Society of Civil Engineers 


304-306 Union Trust Bldg 
San F; 


rancisco 


Electricity, YT atomgeon 5 Power Development 


Reports and Evaluations 


J. G. White & Company, Inc. 


ENGINEERS 


CONTRACTORS 
San Francisco Office 


Alaska Commercial Building 
43 Exchange Place, New York City 


Straight Line Engineering Diagrams 2, Manifold & Poole 


Sf, e } 
A series of twenty-five computing diagrams assembled in a handsome leather bound pocket book. 


‘ower Transmission, 


Electric P. 
Water Power and Pumping, Pipe Specifications, Flow in Pipes, Canals and Flumes, Bearing 
Power of Piles, Masonry Strength. Price $4.00 at Technical Book Shop 


A set of Ten Supplementary Diagrams dealing with Strength of Concrete, Reenforced Concrete 
Comparative Cost of Power, Economic Size of Pipe, Flow of Water in Small Pipes, and Water 


These diagrams are not sold singly 












Milwaukee, Wis. 

San Francisco, Jackson 
Bldg., Second & Natoma 

Log Angeles, 129-131 E. 


Portland, 92 First. 
Seattle, 115 Jackson. 


Pittsburg, Pa. 

San Francisco, Monadnock 
Bldg. 

Los Angeles, Pacific Elec- 
tric Bld 

Seattle, Gelman Bldg. 


American Circular Loom Co._---- 
Boston, 45 Milk. 
San Francisco, 770 Folsom. 
Seattle, 416 American Bank 
5 Bldg. 


American Electrical Heater Co.... 5 
Detroit, U. 8S. A, 


Aylsworth Agencies. Co.__...--- 
San Francisco, 143 Second. 
B 
Barnes-Lindsley Mfg. Co. - -.---- 9 

Portland, Ore. 
Bay Cities Home T one Co. - 
San Francisco, 333 Grant 
Ave. 
Benjamin Electric Mfg. Co. _--- -- 13 


New York, 27 Thames. 

Chicago, 120-128 S. San- 
gamon. 

San Francisco, 151 New 
Montgomery. 


Blake Signal and Mfg. Co._----- 


Boston, 246 Summer, 


Bonestell & Co. 
San Francisco, 118 First. 


Bridgeport Brass Company ------ * 
Bridgeport, Conn. 


Cc 


Fuse Mfg. Co..._-..--- 
Chicago, 1014 - 1020 W. 
Congress. 
New York, 1 Hudson. 


ial Electrical Agency Co... 13 
- Francisco, 576 Mis- 
sion, 


Crocker-Wheeler Co 
San Francisco, 195-7 Fre- 
mont. 


Providence, R. L 


Dearborn & Chem. Works.. 9 
Chicago, Postal 7 oe 
San Francisco, 301 Front. 
Los Angeles, 355 EB Second 


Duncan Elec. , aie 
Lafayette, Indiana. 
San Francisco, 61 Second. 


E 


Economy Electric Co., The----.- 13 
Warren, Ohio. 


Electric Catelr & : 
New York, 50 Church. 
Pittsburg, 515 Frick Bldg. 
Chicago, 135 Adams. 
Birmingham, 827 Brown- 

Marx Bldg. 

Electric Goods Mig. Co. 
Boston, Mass 
San Francisco, 165 Second. 


Battery 
Philadelphia, Pa, 
San Francisco, Monadnock 

Bldg. 


F 


Fairbanks, Morse & Co._______- 
Chicago, 481 Wabash ave. 
San Francisco, 158 First. 
Los Angeles, 423 E. Third. 


Farnsworth Electrical Works____ 
San Francisco, 1382-1388 
Second. 


Fort Wa: 
Fort ayne, Ind. 
San Francisco, 604 Mission. 
Seattle Colman Bldg. 


Schenectady N. Y. 
San Francisco, Union Trust 


Los Angeles, 124 W. 
Fourth. 
Seattle, Colman Bldg. 
Portland, Worcester Bldg. 
Atlanta, Ga. 
Baltimore, Md. 
Boston, Mass, 
Buffalo, N. Y. 
Butte, Mont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chicago, I1l., 
Cincinnati, O 
Cleveland, O. 
Columbus, O. 
Denver, Colo. 
Detroit, Mich, 
Indianapolis, ‘Ind. 
Kansas City, Mo. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Richmond, Va. 
Salt Lake City, Utah. 
St. Louis, Mo. 
Syracuse, N. Y. 
Spokane, Wash. 


Goeriz, O. C. & Co,..-.------ 5 


San Francisco, 916 Postal 
Tel. Bldg. 


Gould Storage Battery Co. _--.-- 
San Francisco, 604 Mis- 


sion. 
H 


Habirshaw PU eee 12 
New York, 253 Broadway. 


Hammel Oil Bu Company 
Eon anasten. 008 N. Main. 


Hitchcock Military Academy -_-_!1 
San Rafael 


Holtzer-Cabot Elec.Co., The.... 2 


Boston and Chicago. 
San Francisco, 612 Howard. 


NR eae 5 
Francisco, 147 - 161 
Minna. 


Hunt, Mirk & Co.......-....-- 
San Francisco, 141 Second. 
I 


Indiana Rubber & Ins. Wire Co. _ - 


Jonesboro, Indiana. 


J 


Johns-Manville Co., H. W._---- 
New York, 100 William. 
San cae 159 New 

ep or 
Los An 5 352 224 North 


Los eles. 
Seattle, 576 First Ave, So. 


K 
Kellogg Switchb'd & Supply Co.. 


ca 
San Pranciace. 88 First, 


Kelman Electric & Mfg. Co. .... 4 
Los Angeles, Cal. 


Klein & Sons, Mathias. ________ 
Chicago, Station U-29. 


L 


Locke Insulator Mfg. Co.____-.. 4 
Victor, N. Y. 
a, FSaaeen, Monadnock 


g. 

Los Angeles, Pacific Blec- 
trical Bldg. 

Seattle, Colman Bldg. 


M 
Machinery & Supply Co._-____- 


y 
San Francisco, Seventh & 
Harrison. 


Moore, Chas.C. &Co. Engineers. 3 
San Francisco, 99 First. 
Los Angeles, American 

Bank Bldg. 
Seattle, Mutual Life Bldg. 
Portland, Wells-FargoBldg. 
Salt Lake City, Atlas Blk. 
New York City, Fulton 
Bldg. 
Tucson, Arizona. 


N 


New York Insl'td Wire Co.___-_- 2 
New York, 114 Liberty. 
San Francis¢o, 770 Folsom. 
Seattle, 416 American Bank 
Bldg. 


Mansfield, Ohio. 

Sar lde. Francisco, Monadnock 

Los y ae Pacific Elec- 
tric Bldg. 

Seattle, Colman Bldg. 


Okonite Co. 
New York, 253 Broadway. 


P 
Pacific Gas & Elect. Co., The... 9 


San Francisco. 


Pacific Meter Co. _......------ 4 


San Francisco, 311 Santa 
Marina Bldg. 


Pacific Tel. & Tel. Co., The... - 


San Francisco. 


Partrick Carter & Wilkins Co._-_- 
Philadelphia, Twenty-sec- 
ond and Wood. 


Pelton Water Wheel Co., The... 9 
Sen 2219 Har- 
r » 


NR ions a 
San Francisco, Monadnock 


Bldg. 

me An 1 Pacific Elec- 
ric 

Seattle, _ Bldg. 


Portland Wood Pipe Co......_- 
Portland, Ore. 
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s 


Schaw-Batcher Co. Pipe Were. if 
Sacramento, Cal., 211 J. 
San Francisco, 356 Market. 


Southern Pacific Co. _......__-- 
San Francisco, Flood Bldg. 


Electric Co. 
New York City, 6527-531 
W.. Thirty-fourth. 
San Francisco, Atlas Bldg. 
Seattle, Colman Bidg. 


Standard Und. Cable Co.______- 14 
San Francisco, First Na- 
tional Bank Bidg. 
Los — Union Trust 


Paint Company, -__-..-- 
San Francisco, 118 First. 


T 
Technical Book Sho 


Pp 
San Francisco, 604 Mission. 


Thomas and Sons Co., R...___-_- 12 
New York, 227 Fulton, 
East Liverpool, Ohio. 


Thompson Co., The Chas. C._- 
Chicago, 545-549 Wabash 
ave. 


Tracy Engineering Co.__-__-...-- 5 
San Francisco, 461 Market. 
Los Angeles, Central Bldg. 


WwW 


Wagner Electric Mfg. Co... __-- 
St. Louis, Mo. 


Western Electric Co 
San Francisco, 680 Folsom. 
Oakland, 507 Sixteenth, 
Los Angeles, 119 E. Seventh 
Seattle, 1518 First Ave. So. 


Western Wireless Equipment Co._ 


San Francisco, Sree Bldg., 
Seventh and Market, 


Westinghouse. Elec. & Mfg. Co._- 

Pittsburg, Pa. 

Los Angeles, 527 So. Main. 

Denver, 429 Seventeenth. 

Seattle, Central Bldg. 

Salt Lake City, 212-214 
So. W. Temple. 

San Francisco, 165 Second. 

Spokane, Columbia Bldg. 

Portland, Couch Bldg. 

Butte, Lewisohn wy 

Canada, Canadian est- 
inghouse Co., Ltd., Ham- 
ilton, Ontario. 

Mexico., G. & O., Braniff & 
Co., City of Mexico. 


Westinghouse Machine Co... ---- 6 
Pittsburg, Pa. 
San Francisco, 141 Second. 


Weston Elect'l. Instrument Co.... 3 
Waverly Park, N. J. 
New York, 114 Liberty. 
San Francisco, 682 - 684 
Mission. 


Wen: O. Pi ncndmacannenes= 
San Francisco, $1 Second. 
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METER 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station 
Meters, Provers, Gauges, Etc. 


311 SANTA MARINA BUILDING 
California and Drumm Sts. San Francisco ‘| 











Barnes-Lindsley Manufacturing Co. 


Manufacturers of FIR CROSS ARMS 
We Treat Arms with the Genuine Avenarius Carbolineum 
WRITE FOR PRICES AND PARTICULARS 
P.O. BOX 274 PORTLAND, OREGON 


HYDRAULIC TURBINES 


Governors — Relief Vaives — Pipe Lines 


THE PELTON WATER WHEEL CO. 


2219 Harrison Street, San Francisco 
85 West Street, New York 


Dearborn Drug & Chemical Works 


Manufacturers of Water Treating Preparations to prevent 
scale, corrosion, pitting and foaming in Steam Boilers 
General Offices, Laboratories, and Works: Chicago 
948 East Second St., Los Angeles,Cal. 250-254 Front St., San Francisco, Cal. 





The Pacific Gas and Electric Company 


Supplies Light, Heat, and Power 


TO 


Place Population. Place Population. Place Population. Place Population. 
Agua Caliente .... 5 Drytown Mare Island San Andreas 
*Alameda Durham Anselmo 
**Albany 80 Dutch Flat Bruno 
ttAlta **Easton **Marysville Carlos 
Alvarado Mayfield 
20 **Menlo Park 


Elmhurst 
Elmira Mill Valley 
**Belmont El Verano Mission San Jose .. Pablo 1,000 
Belvedera **Emeryville Mokelumne Hill ... Quentin Prison 1,600 
Benicia Encinal Mountain View ... Rafael 6,000 
**Berkeley Fairfield **Napa 6,0 Santa Clara 
Big Oak Flat ..... 0 **Fair Oaks +Nevada City Santa Cruz 
Biggs Fitchburg Newark **Santa Rosa 
Black Diamond .... Folsom tNewcastle Saratoga 
Brentwood *Fresno New Chicago Sausalito 
Brighton Glenn Ellen Newman Sebastopol 
Broderick Gold Run Niles Selb 
{Brown's Valley .... Grafton **Oakland 
**Burlingame +Grass Valley Oroville 2,500 South San Fran.... 2, 
Byron 0 Gridley 1 Orwood 50 Stanford University 2,000 
Campbell Groveland 50 Pacheco Stege 100 
Cement ve Hammonton **Palo Alto .....s00s tStockton 
tCenterville 20 Hayward +Penryn Suisun 
Centerville ........ Hollister Perkins Sunnyvale . 
**Chico Ione **Petaluma ......++-. Sutter Creek 
**Colusa Irvington Peyton 
+Colfax Jackson **Piedmont 
Colma Jackson Gate 50 Pinole 
Concord Larkspur Pleasanton ° . racy 
Cordelia Lawrence ... Port Costa Vacaville 
Corte Madera Kennedy Flat **Redwood City .... **Vallejo 
Crockett Kentfield Richmond 10,0 Vallejo Junction 
Crow’s Landing ... tLincoln Rio Vista 0 Walnut Creek 
Davenport 1 ¢live Oak es Wheatland 
0 Livermore “a ova Winters 
tLoomis ee tRoseville eee **Woodland 
Los Altos ......++- Ross beeee 
Dobbins 5 Los Gatos ***Sacramento 


*Gas only: **gas and electricity: telectricity, gas, and water: telectricity and water; ***gas. electricity. and street car service; all others, electricity only. 


LL 


Number Total EMPLOYS 3,500 people SERVES 44 of California’s population 

Furnished of Towns Population OPERATES 11 hydro-electric plants in the 26 of California's 56 counties 
Electricity 1,089,790 mountains An area of 32,431 square miles 
988,900 3 steam-driven electric plants 3/5 the size of New York state 


43,415 in big cities. \% the size of all the New England 
52,000 18 gas works states combined 
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CLASSIFIED INDEX TO ADVERTISERS 


is as 10 


MATERIAL THEY ARE PREPARED TO FURNISH 





Adapters, Lamp Compounds, Boiler Fans, A. C. Cel Standard Und. Cable Co. 
be Benjamin Blectric Mfg. Co, Dearborn Drug & Chem. Wks. General Electric mpeny sonnei. E. Ku. M. Co 
Wir». General Electric Company Johns-Manville Co., H. W. Westinghouse EB. & . Co. - Lampe, Blostrt 
| if Alarins, Burglar Conduit, Flexible Fans, D. ort Wayne Blectric Works 
a Holtzer-Cabot Electric Co. Sprague Electric Company es $s woan mined Blectrie, Gimpany 
Western Electric Company Conduit, Rigid We stern Electric Gompany tan ee Koad M. co, 
al s, Fir Sprague Electric Company ee BE. & M. Co. Petes Az 
o Holtzer-Cabot Electric Co. Conduit, Underground Fans, Exhaus "Gonetal Electric Company 
a Western a Company Jéhind Banvithe w Farnsworth ‘Plectric Works Western Electric Company 
; Co., H. W. General Electric C Westinghouse EB. & M. Co 
— han eyeeeee. eating & Co. Wester Ble t ‘ Compan: Lamps, Incandescen x 
Johns- anville Co., H. W. Western Electric Company WwW catinnhoune = cue” Gecnden Men i‘. * 
Annunciators Controllers, General Electrie Com 
Holtzer-Cabot Blectric Co. Allie-Ghatmers f° Fixtures, Ceiling, Bracket, Ete. Johns-Manville Co., ew 
ition Westinghouse E. & M. Co Benjamin Electric Mfg. Co. Western Electric Compan 
AWestern Blectric Company Contactors, A. 0. end D. 0. —— Eee ete C Westinghouse E. & Co. 
Arms, Desk Phone Farnsworth Blectric Works enjamin Blectric Mtg. Ce. Lamps, Miniature 
ne Electric Works General Electric Compan Fixtures, Show Case General Electric Compan 
Fort Way Compa Ww pany. 
Western Electric Company Westinghouse E. & M. Co. Fenione Rine Y Mtg. Go. SS ee E, & M. Co, 
Ma Controllers, Drum and Dial 7 oa 
een Electric Company General Electric Company i Boxes Gomeral Electric Company 
iliedian Westinghouse E. & M. Co. 2 . & .§ eet Company 2 estern A neg Company 
s enera ectric Compan mps, Tu 
Johns- Manville Co., H. W. Controlls, Valve Johns-Manville C Co. HW. , General Wlectric com 
Asbestos, Wood a in We ona oe "Mactrie ee Westinghouse B. & M. Co. Wontaennville Co 2 OW Ww. 
Manville 0., e F estinghouse BE 
Gatterten, De co | Bema tale tompeny | "Rae Racecsapano | Mekimre rete a 
Works ’ ng 0. neral El 
Barner stt Piste a Co. cant E. & M. Co. Yohns-Manviile “Company. Westetn ‘Bisetie races, 
- ille Co., 50) Lam estern ectric Company nghouse “sg 
arene Mamlectric Company General Hiectric Company Westinghouse E. & M. Co. Line Material, Railwa me 
Western ’ 
Batteries, Storage Co: | Sonuen Meeting 6 oe. Cee ne, ot Se Johns-Manvilie C 7 mpany 
Blectric. Store Battery Co. | Dra ue Electric Company Fann. teach” Ohio Brass Compaiy 
n erson, 
Wa Machine Co. Western Electric Gompany See aa Western Blectris & ‘Company 
Batteries, Wet company Cord, Telephone Westinghouse & & Mt Co y Westinghouse B. & M. Co. 
Western Blectr Sc P Kellogg Swbd. & Supply Co. | Machinery, Mining 
Bells, Electri Pierson, Reeding & Co. ae ee Allis-Chalmers Co. 
eer Cabot Blectric Co. Western Blectric Races : . Fuse Company General Electric Company 
Western Electric Company Chant Anais te eee eee ae tree Goort Z, < & Company 
: ongs, ro-Mechanical oore ompany, 
Sotte, | ne = 4 Biectrie Co. cone aes Mfg. Co. Holtzer-Cabot Electric Co. Wésticgnoue i SPOR? 
Swbd. & Supply Co. pa Governors, Pressure estingho 
Western Electric Company eens aiesiete tienes General Wiectrie Company wreer Ammeters and Vol 
Westinghouse BE. & M. Governo Water-Wheel od e Electric Works 
Boilers ghou Co. .. Ro General. lectric C 
Moore & Co., Chas. C. Cut-Outs, Incandescent Pleson, Recding = Co. Johns-Manville Co. HW. 
Tracy Engineering Company | "fg W” ruse Company Guarda, Wize Lam Western lectric Company 
Boxes. Wall General Electric Company Benjamin Electric Mfg. Co. Westinghouse BE. & M. 
Benjamin Electric Mfg. ©. Westinghouse EB. & Co. Hoawere, Cable i ae n Blec. Instrument’ Co. 
Genera ectr : Cut-Outs, Transformer ndard Un able Co. e 
Sprague Electric Company D. & W. Fuse Company Heating Material, Including Pacific Meter Company 
Braces, Cross-Arm General Electric Gompeny Soldering Irons, Sad Irons, Meters, Watt 
General Electric Com apne Westinghouse — & Cc Ete, Duncan Electric Mfg. Co. 
Westinghouse E. & M. Co. Dimmers, Thea American Elec. Heater Co. Fort Wayne Electric Works 
Brackets, Iron Pole General — Company General Electric a, Genera: lectric Com 
Pierson. Roeding Co. Drills, Electri <onne-meer ne sat ee Johns-Manville Co., 
Burners. Gas Lighting Fort Wayne Electric Works Sartor tae Wathen mectric Instmt Co. 
Western Electric Company Oraemes A. C. Metan, Mestite S ong ale E. & M. Co. 
"iammel Oil Burner Co. Farnsworth Blectric Works | Farnsworth Electric Works | Allis-Chalmers Co. 
Cables, Submarine and Lead- i Bai _ oe Works Bo atgy ro oo" cuneeny Garasworth Blectric ba 
ene ectric Company ose, Armo ric Company 
o tg Company Holtzer-Cabot Electric Co. Sprague Electric Company Holtzer-Cabot Electric Co. 
Gon ee er Wire Gommany Westinghouse E. & M. Co. Hoods, Street Western Electric Company 
Okonite Company, The Western Electric Company Fort Wayne Electric Works ene antinghouse BE. & M. Co. 
Standard Und. Cable Co. Dynamos, D. C. General Electric Company anes D. ©. 
Western Electric Company ee Co. iia Wate gompeny Faraone hea © Work 
t arnswor ectric Works nghouse orks 
— g wba preety Go Holtzer-Cabot Electric Co. Insulators, Glass Fort ie © Electric Works 
ellogg Sw pply Co. Fort Wayne Electric Works Ohio Brass Company Helene. lectric Company 
Circuit Breake General Electric Company Pierson, ing & Co. Boe tzer-Cabot Electric Co. 
Fort Warn e Electric Works Sprague Electric Company Western Blectrie Company rague Electric Company 
General Electric Company estinghouse BE. & M. Co. Westinghouse B. & M. Co. woe a Sompany 
Westinghouse E. & M. Co. Western Electric Company 1 estinghouse E. & M Co. 
Western Electric Company Dynmaibmeters arulators, High-Tension | Moulding 
Clamps, Ground Sprague Electric Company Johns-Manville Company oa anville Co., H. W. 
General Electric Company Engines, Gas and Gasoline Ohio Brass Company ee saresvte 
Thomas & Sons Co.. R. Allis-Chalmers Co. Pierson-Roeding Company aren mae Heater Co. 
Cleats, Fibre Moore & Co., Chas. C. Thomas & Sons, R. Paint, Ins 
Blake Signal & Mfg. Co. Hunt. Mirk & Co. Western Electric Company Standard "Und ‘able Co. 
Cleats, Porcelain Tracy Engineering Compa ony Westinghouse E. & M. Co. Panel Boards 
General Electric Company Westinghouse Machine Western Electric Company Westinghouse B. & M. Co. 
Western morning Company E en, et Porcelain Panels, Motor Starting 
Clusters, Fix Moore aS Co. Chas. c Johns-Manvilie Co.. H.W. Farnsworth Electric Works 
F ts Benjamin Blectric Mfg. Co. er te eginee ring. Co., The Ohio Brass Company WardeweS. ems 
a General Bioctric Company | Wantinghouse Machine Co.” | Fleraon, Rogding & Company | pacts Spend Controlling 
Vt ie D. & W. Fuse Compan Frort Ww. A. — eee Works Western Electric Company General Electric e"company 
a Farnsworth Electric Works Gen eat De coke the oo es 7 Westinghouse BE. & M. Co. Westinghouse E. 
Wactinghouse 1 eM co, Johns-Manville Co. H. W. "She erase. Glapany "Pietson, Reed! &Cc 
. Blectric C - Westinghouse E. & M. Co. we ~ h . a Co, Then 
alah Western Electric Company Western Electric Company Westinghouse BE. & M. Co. w eee 6 ee ee . 
oF ag Coils, Induction Insulators, Wood ern Electric Company 
Port Keliogg Swbd. & Supply Co. | Fans: D.C. Portable | works Blake Signal @ Mig. co. , Iron and Steel 
ae Westinghouse C= = General Mhectria Company Ohio Brass Company s cer Company, The 
Sie ng . se ane Insulating Material 


ea Collis, § 
ii Holizer Cabot Electric Co. 
ed is Western Electric Company 


e Electric any 
Woot nghouse E. & M. Co. 
Western Electric Sheer 


General Electric ‘on y 
Johns-Manville Co 
Ohio Brass Company 


‘Portland W 2 Wood Pipe Co. 
General Hlectric Company 
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Plugs, Attachment 
Benjamin Electric Mfg. Co. 
General Electric Company 
Westinghouse E. & M. Co. 

Plugs, “7 

eneral Electric Company 
estern Electric Company 

Poles, Iron and Steel 
Pierson, Roeding & Company 

Poles, Wood 
Western Electric Company 

Producers, Gas 
Westinghouse Machine Co. 

Pash Buttons 
Holtzer-Cabot Electric Co. 
Western Electric Company 

Rail Bonds 

neral Blectric Com wy 
ohns-Manville Co., H. W. 


Pierson,Roeding & Company 
Westinghouse E. & M. Co. 
Rectifiers 


General Electric Gompony 
Westinghouse E. & M. Co. 
Repairs, Electrical 
Farnsworth Electric Works 
Westinghouse E. & M. Co. 
Resistances 

General Electric Company 
Westinghouse E. & M. Co. 
Rheostats, Battery Charging 
General Electric Company 
Rheostats, Field 

Fort Wayne Blectric Works 
General Electric Company 
Westinghouse E. & M. Co. 


Rheostats, Motor Starters 
Farnsworth Blectric Works 
Fort Wayne Electric Works 


General Electric Company 
Westinghouse E. & M. Co. 
Searchlights 


Fort Wayne Electric Works 
General Hlectric Company 
Shades 

Benjamin Elec. & Mfg. Co. 
Western Electric Company 
Sockets and Receptacles 
Benjamin Elec. Mfg. Co. 
General Electric Sonepeny 
Johns-Manville Co., Ww. 
Solder, ee aS 
Kellogg Swbd. & Supply Co. 
Western Electric Company 


Soldering Paste 
Blake ignel & a Co. 
Western Electric Company 
Starters (Hand), D. OC. and A. O. 
General Electric Company 
Westinghouse E. & M. Co. 
Starters (Self), D.C. and A. C. 
General Electric Company 
Westinghouse E. & M. Co. 
Street Cars 
Pierson, Roeding & Company 
Staples, cry 

ake Signal & Mfg. Co. 

estern Electric Company 
Switches, Float 
General Electric Company 
Westinghouse E. & M. Co. 
Switches, Knife 
General Electric Company 
Westinghouse E. & M. Co. 
Western Electric Company 
Switches, Oil 
Kelman Electric Mfg. Co. 
General Electric Company 
Westinghouse E. & M. Co. 
Switches, Pendant 
General Electric Company 
Westinghouse E. & M. Co. 
Switches, Poletop 
General Electric Company 
Switchboards, Power 
Fort wazpe Electric Works 
General Electric Company 


Western Electric Company 
Westinghouse E. & M. Co. 
Switchboards, Telephone 
Holtzer-Cabot Electric Co. 
Kellogg Swbd. & Supply Co. 
Western Electric Company 
“see 
eneral Electric Compan 

Johns-Manville Co., E Wy. 
N. Y. Insulated Wire Co. 
Okonite Company, The 
Western Electric Company 
Telephone Equi ent 
Holtzer-Cabot Electric Co. 
Kellogg Swbd. & Supply Co. 
Western Electric Company 
Testing, Electrical 
Farnsworth Electric Works 
Tools, Construction 

Klein, Mathias & Sons. 
Tubes and Bushings 

Ohio Brass Company 
Towers, Steel 

Pierson, Roeding & Company 
Transformers 

Allis-Chalmers Co. 

Duncan Electric Mfg. Co. 
Farnsworth Electric Works 
Fort Wayne Electric Works 
General Electric Company 
Western Electric Company 
Westinghouse E. & M. Co. 
Turbines, Steam 
Allis-Chalmers Co. 

General Electric Company 
Western Electric Company 
Westinghouse Machine Co. 


Turbines, Water 
Allis-Chalmers Co. 
Goeriz, 0. C. & Co. 
Pelton Water Wheel Co. 


Wire, Aluminum 
Pierson, Roeding & Compar 


Wire, Annun’s and Office 
Standard Und. Cable Co. 
Western Electric Company 


Wire, Armored 

General Electric Company 
Sprague Electric Company 
Standard Und. Cable Co. 


Wire, Asbestos-Covered 

D. & W. Fuse Company 
General Electric Company 
Johns-Manville Co., : 
Western Electric Company 
Wire, Bare Copper 

General Electric Company 
Pierson, Roeding & Company 
Standard Und. Cable Co. 
Wire, Enameled 

General Electric Company 
Western Electric Company 
Wire, Magnet 

D. & W. Fuse Company 
Farnsworth Electric Works 
General Flectric Company 
Kellogg Swhd. & Supply Co. 
Standard Und. Cable Co. 
Western Electric Company 
Wire, Rubber-Covered . 
General Electric Company 
Farnsworth Electric orks 
Habirshaw Wire Company 
Indiana Rubber & Ins. W. Co 
N. Y. Insulated Wire Co. 
Okonite Company, The 
Standard Und. Cable Co. 
Western Electric Company 


Wire, Trolley 

Bridgeport Brass Company 
Wire, Weatherproof 
Genera] Electric Company 
Okonite Company, The 
Standard Und. Cable Co. 
Western Electric Company 
Wireless Apparatus 
Holtzer-Cabot Electric Co. 


Hitchcock Military Academy 


Accredited to the Universities of California. Four Departments: High School, 
ial, Grammar School and Pri 


Commercial, Primary. @ The War Departm 
the U. S. Army who is responsible for the military work. 

by the principal. s 
teams are well known—Fine gymnasium and resident 


all out-door 
baseball and 


ent an officer of 
@ The climate is splendid and 
@ The campus is large and both the 
ysical Director. 


For Handsomely Illustrated Catalogue Address The Principal 


SAN RAFAEL -. - 


CALIFORNIA 
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Wanted and For Sale 


The rate for advertisements in this column is $1.00 per insertion for 25 


words or less; additional words 2 cents each, payable in advance. Remit- 
tance and copy should reach this office not later than Monday noon for the 
next succeeding issue. 

Replies may be sent in care of the Journal of Electricity Power and Gas 
604 Mission Street, San Francisco. 





POSITION WANTED.—Technical man, 8 years experience in 
office mechanical and electrical engineering. Can design a roof 
truss or electrical generator. Capable of taking charge. Will 
do drafting. .References. Address Box 5, Journal of Electricity, 
Power and Gas. 


The Schaw-Batcher Co. Pipe Works 


(INCORPORATED) 


RIVETED IRON AND STEEL PIPE 


Tanks of all descriptions for Water, Oil 
and Gas. Single and Double Well Casing 


OUR SPECIALTY: Riveted Pipe for High Pressure 


Engineers and Contractors £0" the complete in- 
stallation of Pipe 


Lines used in the operation of Hydraulic Mines, Power 
Plants, Water Works, Irrigation, Reclamation, etc. We 
have special facilities for supplying general supplies for 
Mills, Mines, etc. 


Office, 211 to 219 J Street Works, 15th and B Streets 
SACRAMENTO, CAL. 


San Francisco Office, 356 Market St. New York Office, 65 Reade St. 


FOSTER 


Electrical Engineer’s 
Pocket Book 


COMPLETELY REVISED AND 
ENLARGED 
Foster’s Pocketbook is the busy engineer's first assistant. 


When he wants really reliable information, he turns to 
Foster to get it for him, and he getsit. Fester places before 


Manufacturers of 




























him data on the latest and best practice in electrical 
engineering with a minimum expenditure of time and 
effort. 










The material in Foster is logically arranged and is in- 
dexed in a full table of contents and a voluminous index 
that alone covers sixty pages, and to this is added a set 
of patent thumb index tabs that make reference to any 
section of the book practically instantaneous. The index 
is most thorough and reliable. It points right to the spot 
where the information sought is. 











If you ever need information on electricity, you ought 
to have a copy of the new Sixth Edition, completely re- 
vised and enlarged, with four-fifths of the old matter 
replaced by new, up-to-date material, and containing all 
the excellent features named above, with 1,636 pages, 
1,128 illustrations and 718 tables. The price is $5.00. 


Order One Now 
TECHNICAL BOOK SHOP 


604 Mission Street, San Francisco. 
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AW WIRE CO. 


253 BROADWAY, NEW YORK. 
)3/Yet 
( et é 


High Grade Wire for <7 . 
High Grade Buildings ~~” * | 





[HABIRSH 















In the Construction of the Postal Telegraph Build- 
ing, 22 Battery Street, San Francisco, HABIRSHAW 












i WIRE was used throughout. 
va 
ba A Complete Stock Carried on the Pacific Coast 
ri va ©| WESTERN ELECTRIC 
fe > Postal Telegraph Building, San Francisco, ( : O Mi PA N Y 
ioe 
' : : 7 ae ork Chicago Saint Louis San Francisco 
kt Bey i Philadelphia jgueneoels Manufacturer of the ee City pe pees 
aa eae ti eam ietes enver attle 
“a Pittsburg Minneapolis 5,000,000 “Bell” Telephones = Dalias Salt Lake City 
+ Atlanta Omaha 
Montreal Toronto Winnepeg Vancouver Antwerp London Berlin 
at i Johannesburg Sydney Tokyo 
ap 
We 


“Thomas Quality”? arin cen, tlephone, inlet 
PORCELAIN INSULATORS frenc?’screge battery, interioe 
wiring, etc., They are designed and 


guaranteed to meet the most rigid specifications of engineers engaged in the designing of 
transmission lines and all accessory equipment. Submit vour specific requirements. 


R. THOMAS & SONS 
COMPANY 


Represented on the Pacific Coast 


Weslorn: Lehr 


COMPANY 
SAN FRANCISCO SEATTLE LOS ANGELES 








